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What  Indiana’s  New  Law 
Has  Accomplished 

Sponsored  by  Governor  McNutt  this  year-old  utility  act  was  aimed 
for  spectacular  reforms.  Here  is  what  the  test  of  time  has  shown 
it  to  be  from  several  viewpoints. 

Paper  Making — A  Lesson  in 
Co-ordinated  Speeds 

Industrial  engineers  with  processes  involving  a  wide  range  of 
speeds,  which  must  be  carefully  watched  as  the  fabrication  pro¬ 
gresses,  will  benefit  from  this  study. 

A  Broker  Who  Pioneered  in 
Customer-Comfort 

To  introduce  atmospheric  conditions  conducive  to  maximum  com¬ 
fort  and  mental  ease  this  enterprising  security  trading  house  called 
for  adequate  air  conditioning. 

• 

Why  Not  Series  Capacitors  for 
Distribution  Feeders? 

Answering  that  question  with  a  trial  installation  Public  Service 
Electric  &  Gas  Company  of  New  Jersey  finds  greatly  improved 
service,  at  low  cost,  to  be  its  reward. 

Diesel  Generating  Costs  on  a 
State-Wide  Basis 

From  the  official  records  of  the  Wisconsin  Commission  has  been 
drawn  a  remarkable  study  of  relative  costs  and  service  values  of 
purchased  power  and  Diesel  operations. 
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21,000,000 

MURRAY  PADLOCK  SEALS 


have  been  ordered  by  the  United  States  Govern¬ 
ment.  Th  is  tamperproof  seal  has  been  approved  by 
the  Bureau  of  Standards  for  protection  of  government 
revenue. 

The  selection  of  the  Murray  Padlock  Seal  confirms 
the  convictions  of  hundreds  of  alert  meter  superin¬ 
tendents  whose  standard  it  has  been  for  many  years. 

These  meter  superintendents  know  that  current  diver¬ 
sion  can  be  detected  by  using  the  Murray  Padlock 
Seal.  They  also  know  that  revealed  current  diversion 
means  increased  revenue. 
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New  Trends  in  Engineering  Education 


TI  11  1  meeting  of  1 , 1 00  engineering  educators 
at  Cornell  last  week  afforded  evidence  that 
education  is  changing  to  meet  new  condi¬ 
tions.  The  immediate  practical  problem  is  over¬ 
production  of  engineers.  The  market  at  present 
cannot  absorb  the  output  of  the  engineering  schools. 
But  beyond  the  practical  aspect  there  are  two  or 
three  trends  that  are  very  significant  and  encour¬ 
aging. 

The  first  is  the  introduction  of  new  tech¬ 
nique  and  new  ideas,  through  which  the  social  and 
economic  effects  of  engineering  will  be  woven  into 
the  educational  fabric.  There  are  definite  attempts 
to  place  engineering  education  on  a  broader  base, 
whereby  the  engineer  will  contribute  to  the  ad¬ 
vancement  of  man’s  standard  of  living.  The  addi¬ 
tion  of  another  year  and  the  use  of  electives  in  the 
normal  four-year  course  are  the  favored  methods 
adopted  to  introduce  this  humanitarian  element 
into  engineering  education. 

However,  there  is  also  a  desire  to  he 
more  thorough  in  the  training  of  selected  men  for 
the  specialized  technical  and  professional  engineer¬ 
ing  fields.  Standards  for  this  selected  group  are 
being  raised.  Traditional  courses  are  being  culled 
of  obsolete  or  routine  subject  matter  and  new  prin¬ 
ciples  of  science  are  being  introduced  and  taught 
rigorously.  It  is  admitted  that  this  group  should 
be  relatively  few  in  numbers  and  that  they  should 
be  taught  essential  principles  rather  than  field 
engineering  practices. 

In  addition,  there  is  a  significant  attempt 
to  train  a  large  group  of  men  for  life  and  not  for 
engineering.  There  is  a  growing  demand  In  busi¬ 
ness  and  in  industry  for  men  who  are  educated  in 
technology.  In  business,  in  psychology  and  In  other 
broad  subjects,  and  the  fact  that  the  product  of  the 


present  engineering  schools  most  closely  fits  the 
specifications  is  influencing  the  schools  to  enlarge 
upon  the  idea  and  improve  their  present  courses. 

To  these  three  trends  must  be  added  an 
improved  technique  in  teaching,  more  option  in 
selection  of  subject  matter  on  the  part  of  the  stu¬ 
dent  and  a  keener  realization  that  a  course  in  engi¬ 
neering  has  education  as  its  objective.  It  is  en¬ 
couraging  and  stimulating  to  find  engineering 
educators  responding  so  rapidly  and  logically  to 
the  new  environment  and  the  new  ideas.  Each 
school  must  adapt  itself  to  the  new  conditions  as 
best  it  may  and  there  is  no  general  rule.  It  would 
be  well,  however,  to  carry  out  the  principles  and 
develop  them  into  practices  based  upon  four  years 
in  college.  Adding  a  fifth  year  is  not  the  general 
answer  to  either  the  new  demands  for  specializa¬ 
tion  or  for  breadth.  Flexibility  in  courses,  a  careful 
selection  of  subject  matter  for  each  course  and  the 
application  of  the  principle  that  It  is  education 
that  is  desired  will  permit  of  meeting  the  changed 
educational  specifications  In  four  years  of  under¬ 
graduate  work. 

Thus,  overproduction  In  engineering  educa¬ 
tion  Is  a  temporary  state  that  is  forcing  logical 
changes,  even  though  engineers  will  continue  to  be 
in  demand.  There  is  only  a  temporary  stagnation 
in  national  technological  expansion.  It  serves,  how¬ 
ever,  to  force  some  logical  modifications  into  engi¬ 
neering  courses  and  is  stimulating  in  Its  effects  on 
educators.  This  record-breaking  meeting  of  the 
Society  for  the  Promotion  of  Engineering  Educa¬ 
tion  gave  full  assurance  that  the  engineering  educa¬ 
tors  are  alert  and  competent.  They  will  turn  out  the 
products  needed,  for  present  and  future  markets 
in  the  world  of  engineering  enterprise. 
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For  Low-Cost, 

High-Quality  Service 

Distribution  investment  today  represents 
a  sizable  share  of  all  utility  plant  investment. 
An  irreducible  minimum  of  the  distribution 
outlay  has  to  do  with  strength  and  safety  and  with 
standards  of  construction,  self-imposed  and  laid 
down  by  regulatory  authorities.  But  a  controllable 
portion  has  to  do  with  establishment  and  mainte¬ 
nance  of  an  acceptable  quality  of  service  rendered 
to  the  consumer.  In  the  last  analysis  this  quality 
of  service  has  only  two  elements  in  it.  One  ele¬ 
ment  is  continuity  and  reliability  of  that  service. 
The  other  element  is  solely  a  matter  of  voltage. 
Continuity  through  storms  and  emergencies  has 
been  getting  vigorous  attention.  Voltage  regula¬ 
tion  is  entitled  to  a  corresponding  amount  of  atten¬ 
tion,  but  it  has  not  been  getting  it  to  the  same 
fundamental,  comprehensive  and  thorough  degree 
as  has  the  continuity  aspect. 

I’ractically  all  circuits  are  equipped  with 
induction  regulators,  some  at  the  substations,  some 
with  the  pole-type  out  on  the  longer  feeders.  Feed¬ 
backs  have  been  put  in  at  load  centers,  copper  has 
been  enlarged,  boosters  and  auto-transformers 
have  been  installed  on  tag-ends.  Lower  impedance 
transformers  are  being  given  consideration.  In 
spite  of  all  this  methodical  planning  and  improvis¬ 
ing  the  sudden  voltage  dips  persist  because  none  of 
these  measures  is  inherently  neutralizing  in  nature 
or  fast  enough  in  action  to  head  off  the  voltage 
dip  as  it  occurs.  Public  Service  Electric  &  Gas 
Company  had  most  of  these  devices  functioning  in 
a  particularly  affected  area,  but  found  that  series 
capacitors  were  the  only  feasible  solution. 

Series  capacitors  are  a  startling  innova¬ 
tion  for  distribution  circuits.  To  have  the  whole 
energy  of  a  feeder  circuit  propagated  through  the 
dielectric  of  a  condenser  is  foreign  to  the  think¬ 
ing  of  most  of  us.  But  there  is  bound  to  be  more 
of  this  practice  merely  because  it  offers  a  direct 
way  of  offsetting  the  line  reactance  (and  even  part 
of  the  resistance)  which  the  lagging  motor  starting 
current  brings  into  prominence  as  a  factor  in  volt¬ 
age  drop. 

There  will  hav^e  to  be  the  test  of  time 
as  to  durability,  short-circuit  performance,  etc.,  be¬ 
fore  one  can  say  that  series  capacitors  will  supplant 
the  other  forms  of  voltage  regulation.  Neverthe¬ 
less,  the  successful  performance  related  elsewhere 
in  this  issue  does  justify  a  broad  recommendation, 
d'hat  is,  that  the  advent  of  the  series  capacitor  for 


distribution  circuits  gives  an  excellent  provocation 
to  analyze  voltage  regulation  technique  critically. 
Fundamental  and  painstaking  attack  on  distribu¬ 
tion  is  the  way  to  annihilation  of  the  bugaboo  of 
the  high  cost  of  good  service. 

Management  to  the  Fore 

One  criticism  of  the  utility  holding  com¬ 
pany  has  been  that  it  has  too  often  relegated  com¬ 
petent  and  practical  operating  management  into  a 
background  of  relative  impotence.  Without  a  doubt 
some  of  the  grief  of  the  industry  can  be  traced 
to  the  loss  intimately  at  the  counsel  table  of  the 
advice  of  those  who  knew  their  territory,  its  quirks, 
its  temperament  and  its  potentialities.  Of  course 
their  counsel  was  sought  and  heeded  by  the  upper 
board,  but  interpretation  inevitably  suffered  in  the 
long-range  translation  into  action.  When,  there¬ 
fore,  one  of  the  large  holding  companies  announces 
a  reversal  of  current  policy  and  places  the  presi¬ 
dents  and  managers  of  its  subsidiaries  on  its  board 
in  place  of  those  who  shared  in  the  direction  of  its 
financial  integration  it  is  surely  making  a  commend¬ 
able  move. 

It  is  particularly  significant  that  Com¬ 
monwealth  &  Southern  should  have  been  the  one 
to  do  this  in  such  positive  manner.  Three  of  its 
subsidiaries  are  in  direct  contact  w'ith  the  govern¬ 
ment  project  in  Tennessee.  Wendell  L.  Willkie, 
president  of  the  holding  company,  has  done  a 
masterful  job  of  negotiation  with  the  T.V.A.  to 
preserve  as  equitable  an  arrangement  as  possible  in 
the  area  of  public  vs.  private  experimentation. 
With  those  now  on  its  board  who  have  to  admin¬ 
ister  the  details  of  co-operative  activity  with  the 
government,  as  well  as  the  far  more  absorbing  task 
of  keeping  their  properties  functioning  profitably 
and  acceptably  to  the  public,  some  gradual  changes 
in  policy  may  be  anticipated. 

This  move  in  giving  long-deserved  recog¬ 
nition  and  participation  to  Messrs.  Arkwright, 
Guild,  Karn  and  Wallace  partially  exemplifies  one 
school  of  thought  about  solving  the  holding  com¬ 
pany  problem.  It  would  see  them  unify  and  har¬ 
monize  the  administration  of  the  local  properties, 
with  the  customer  phase  given  precedence  over  the 
financial  phase.  This  decision  will  be  watched 
closely  by  the  industry  to  compare  the  results  with 
such  other  units  as  move  in  the  opposite  direction, 
namely,  establishment  of  the  holding  company  as 
an  investment  trust,  with  full  autonomy  and  free¬ 
dom  reposing  in  the  operating  properties. 
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Fair  Play  in  Indiana 


New  Law  Equalizes  Taxes,  Develops 
Regional  Rates  and  Places  Regulation 
on  the  Same  Basis  for  Commercial  and 
Municipal  Plants.  Result  of  One  Year’s 
Operation  in  Fact  and  in  Opinions. 


By  W.  A.  LAYMAN 

Chicago,  Ill. 

The  new  Indiana  utility  act,  embodying  a  number 
of  important  innovations  in  state  regulation,  has 
been  in  operation  approximately  one  year.  The 
results  have  been  most  interesting,  not  alone  from  a  local 
point  of  view,  but  from  a  national  as  well.  For  the  pur¬ 
pose  of  appraising  these  results  accurately,  the  writer 
sought  personal  interviews  with  some  of  the  parties  in 
chief  interest  on  the  diverse  sides  of  the  situation,  in¬ 
cluding  Gov.  Paul  V.  McNutt,  who  sponsored  the  act 
as  a  vital  part  of  his  administration  program;  the  chair¬ 
man  of  the  state  tax  commission,  whose  duty  it  is  to 
assess  the  new  tax  on  municipally  owned  utilities ;  the 
president  of  the  State  League  of  Municipalities,  who 
isn’t  entirely  satisfied  with  the  act;  private  utility  execu¬ 
tives,  and  attorneys  who  have  made  a  study  of  the  act. 
Before  voicing  the  views  of  these  gentlemen,  the  vital 
elements  of  the  act  as  of  special  significance  are  set 
forth  in  condensed  form  as  follows : 

1.  For  the  first  time  in  any  state  of  the  union,  state,  county 
and  township  taxes  are  assessed  against  municipally  owned  util¬ 
ities  (including  electric,  gas  and  water)  on  the  same  basis  as 
against  privately  owned  utilities,  on  that  portion  of  the  municipal 
investment  devoted  to  commercial  service. 

2.  Municipally  owned  utility  rates  for  commercial  service  are 
under  the  same  degree  of  state  commission  control  as  rates  of 
privately  owned  utilities,  unless  that  control  is  withdrawn  by 
popular  vote  of  the  individual  municipality  objecting  to  this 
control. 

3.  Rate  making  has  been  greatly  simplified  and  expedited,  for 
both  conunission  and  utility,  by  establishment  of  the  principle 
of  class  uniformity  of  rates  in  “regional  districts,”  such  districts 
being  defined  as  “a  single  municipality  and/or  two  or  more 
municipalities  and/or  the  adjacent  and/or  intervening  rural  ter¬ 
ritory.” 

4.  Pending  final  adjudication  of  appeals,  if  any,  against  com¬ 
mission  rate  orders,  the  utility  may  continue  the  old  rate  or  the 
new,  whichever  is  higher,  until  final  decree,  with  proper  rebate 
if  decree  requires  adjustment  to  lower  level. 

5.  The  burden  of  proof  of  “necessity  and  convenience”  lies 
strongly  on  the  municipality  seeking  to  build  or  buy  a  utility 
property. 

6.  The  creation  of  the  position  of  “public  counselor”  (as  in 
^laryland  for  some  years)  to  represent  the  public  before  the 
utility  commission  in  prosecuting  rate  or  other  public  petitions. 

7.  Comprehensive  provisions  for  bringing  “affiliated  interests” 
before  the  commission,  including  “every  corporation  or  individual 
actually  exercising  any  substantial  interest  or  influence  over  the 
policies  and  actions  of  the  operating  utility  under  inquiry.” 

8.  Municipalities  must  finance  utility  investments  hereafter  ex¬ 
terior  to  general  community  credit,  and  general  taxes  may  not 


H  Governor 

Paul  V.  McNutt 
Who  Sponsored 
New  Law 

be  employed  for  supporting  the  utility.  Rates  must  provide  for 
all  operating  costs,  depreciation  and  amortization,  interest,  ex¬ 
tensions,  etc.,  although  the  municipality  may  provide  one-third 
the  initial  cost,  if  necessary  in  financing  (this  one-third  repre¬ 
senting  the  usual  common  stock  equity  with  private  utilities). 

Governor  McNutt’s  estimate  of  results 

“What  was  the  prime  consideration  behind  this  new 
act,  and  what  are  the  results  as  you  see  them  ?’’  Gov.  Paul 
V.  McNutt  was  asked. 

“The  old  law  and  its  administration  were  very  unsat¬ 
isfactory,’’  he  answered.  “In  my  message  to  the  last 
General  Assembly  I  suggested  four  amendments  to  the 
laws  regulating  utilities: 

1.  That  municipalities  be  given  the  following  powers:  To  con¬ 
struct  and  acquire  (by  condemnation  or  otherwise),  own  or 
lease,  and  operate  public  utilities,  without  interference  by  the 
commission;  to  issue  bonds  or  other  evidences  of  indebtedness 
against  municipally  owned  utilities,  to  be  paid  from  earnings  and 
profits  arising  from  the  operations  of  such  utilities  and  not  to 
be  treated  as  an  obligation  of  the  municipality. 

2.  That  municipally  owned  utilities  be  subject  to  township, 
county  and  state  taxes,  but  exempt  from  municipal  taxes. 

3.  That  the  question  whether  a  municipality  shall  construct, 
acquire  or  lease  a  public  utility  be  determined  by  a  special  elec¬ 
tion  called  for  that  purpose. 

4.  That  the  public  service  commission  be  given  the  necessary 
jurisdiction  over  holding  companies  and  affiliated  interests. 

“Also,  that  the  old  commission  be  abolished  and  a 
new  commission  of  but  three  instead  of  five  members  be 
created,  and  tiiat  the  office  of  public  counselor  be  created. 
As  to  results,  I  should  say  they  have  been  satisfactory. 
There  was  obvious  necessity  for  some  reform  in  utility 
regulation.  The  new  commission  has  been  able  to  han¬ 
dle  more  business,  and  has  already  effected  reductions 
aggregating  $3,000,000  in  rates,  and  we  are  by  no  means 
through.  The  taxation  feature  has  not  been  seriously 
objected  to  by  those  cities  already  having  plants,  and 
this,  as  other  provisions  affecting  municipal  ownership, 
has  merely  contemplated  putting  these  utilities  on  a  fair 
business  basis  in  relation  to  the  state  and  to  competitive 
private  utilities.  Inflated  utility  values  cannot  be  recog¬ 
nized  by  the  state  in  determining  fair  service  rates,  and 
improper  service  or  other  charges  by  affiliates,  or  im¬ 
proper  control  of  operating  policies  by  them,  must  be 
eliminated.  But  we  contemplate  fair  treatment  of  pri¬ 
vate  utilities  based  on  sound  property  values,  and  also 
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fair  competition  for  them,  based  on  sound  business  prin¬ 
ciples,  from  munici])ally  owned  utilities.” 

“Have  there  been  new  municipally  owned  plants  estab¬ 
lished  since  the  law  became  operative?” 

“So  far  as  I  know,  none.  Several  towns  have  voted 
for  plants,  but  either  from  difficulty  in  financing,  or  be¬ 
cause  ‘convenience  and  necessity’  have  not  been  estab¬ 
lished  in  the  state  courts,  when  opposed  by  private  utili¬ 
ties,  these  projects  have  not  gone  forward.” 

“Do  you  think  the  law  tends  to  discourage  municipal 
ownership  ?” 

“1  rather  think  so,  in  view  of  the  expectation  that 
regulation  of  rates  under  the  new  commission  will  give 
relief  where  rates  are  shown  to  be  excessive.” 

“So  far  as  your  information  goes,  how  do  the  rates 
of  {private  utilities  compare  with  those  of  existing  mu¬ 
nicipal  plants?” 

“There  is  undoubtedly  considerable  variation  in  pri¬ 
vate  rates.  In  some  places  private  rates  are  lower  than 
municipal  rates.  My  impression,  on  the  whole,  is  that 
the  new  law  will  correct  abuses  from  which  the  state  has 
suffered,  permit  the  creation  of  municipally  owned  util¬ 
ities  where  communities  clearly  establish  a  sound  busi¬ 
ness  necessity  or  usefulness,  and  quiet  much  of  the 
irritation  with  respect  to  utilities  which  has  prevailed  up 
to  the  present  time.” 

Assessing  the  new  taxation 

Most  immediate  of  problems  in  administration  of 
the  new  law  has  been  the  determination  of  values 
for  the  as.sessment  of  1934  taxes  upon  municipally 
owned  utilities.  This  task  was  completed  quite  recently 
by  the  state  Tax  Commission,  and  notice  of  the  assess¬ 
ment  was  sent  out  to  the  municipalities  during  the  week 
of  May  27-June  3.  Munici])alities  have  right  of  appeal 
at  the  July  3-12  session  of  the  tax  commission,  but  if 
appeal  is  not  then  made  the  original  assessment  stands. 
()f  the  260  municipalities  in  the  state  owning  utility 
pro])erties  giving  commercial  service.  45  operate  electric 
plants.  \’oluntary  returns  to  the  commission  were  made 
l)y  220  municipalities.  The  remaining  40  were  assessed 
on  the  basis  of  their  ([uestionnaire  reports  to  the  state 
utility  commission.  The  total  assessed  value  on  these 
municipal  properties,  being  the  estimated  proportion  of 
the  investment  devoted  to  commercial  service,  for  the 
year  1934,  is  approximately  $25,000,000,  and  the  as¬ 
sessed  tax  thereon  will  he  about  $150,000.  The  total 
assessed  value  for  1933  upon  privately  owned  water,  gas 
and  electric  pro])erties  was  $229,239,421.  The  explana¬ 
tion  of  the  relatively  small  total  assessment  against  mu¬ 
nicipal  plants  lies  in  the  fact  that,  generally  speaking, 
munici])ally  owned  utilities  are  located  in  the  small  towns 
of  the  state.  Commenting  upon  the  difficulties  of  mak¬ 
ing  the  assessment,  Philij)  Zoercher,  chairman  of  the 
state  tax  commission  (who  has  served  the  state  a  good 
many  years  in  that  ca])acity  and  enjoys  a  wide  reputation 
for  careful,  fair  discharge  of  responsibilities),  said: 

"Some  of  the  municiixilities  in  filing  their  returns 
failed  to  answer  any  ([uestion.  In  these  cases  we  based 
our  as.sessment  on  data  secured  from  the  state  utility 
commission.  While  the  law  gives  us  the  right  to  go  into 
the  communities  and  determine  proper  values  for  assess¬ 
ment,  we  resorted  to  this  e.xpedient  in  one  instance  only. 
In  that  case  the  mayor  of  the  town  appeared  and  stated 
that  he  had  no  figures  on  plant  values.  So  we  sent  our 
engineer  and  secretary  to  investigate,  and  found  that  the 


city  had  a  complete  record  of  the  investment  in  the  pub¬ 
lic  plant.  I  think  we  will  be  able  to  solve  this  assess¬ 
ment  problem  in  a  satisfactory  manner.  It  is  my  opinion 
that  the  legislature  had  a  perfect  right  to  provide  for 
state  and  county  taxes  on  that  part  of  the  municipally 
owned  utility  that  is  not  strictly  for  municipal  needs  but 
is  used  for  supplying  the  public,  for  to  that  extent  the 
utility  is  in  the  commercial  business.” 

Activities  of  the  state  municipal  league 

There  is  an  active  league  of  municipalities  in 
Indiana.  Dr.  Thomas  L.  Cooksey,  a  practicing 
physician  and  mayor  of  Crawfordsville,  is  president. 
This  league  has  been  taking  an  aggressive  part  in  the 
state  utility  legislative  situation,  seeking  a  curtailment 
of  the  powers  of  the  state  utility  commission  and  pro¬ 
moting  actively  the  establishment  of  municipally  owned 
plants.  The  league  has  a  membership  of  270  cities  and 
towns  which  own  all  or  a  part  of  their  gas,  electric  and 
water  plants.  The  league  as  such  did  not  appear  before 
the  last  legislature,  but  its  more  aggressive  members 
organized  an  independent  body  called  the  Municipal 
Rights  League,  and  that  body  prepared  a  bill  which  it 
sought  diligently  to  have  enacted  as  a  substitute  for  the 
old  utility  .act.  This  bill  naturally  was  strongly  opposed 
by  the  privately  owned  utilities,  with  the  compromise 
result  that  the  act  as  finally  passed  embodied  substantially 
the  reforms  advocated  by  the  Governor.  Asked  his 
views  as  to  the  })re.sent  utility  law.  Dr.  Cooksey  said : 

“The  ])resent  law  is  an  improvement  on  the  old,  but 
we  are  not  satisfied  with  it.  It  does  not  go  far  enough 
in  protecting  munici|)alities,  and  we  will  go  before  the 
next  session  of  the  legislature  and  seek  its  amendment 
to  meet  our  views.  The  creation  of  the  position  of 
jHiblic  counselor  is  an  improvement.  We  do  not  ask  for 
the  abolition  of  the  commission,  and  have  no  si)ecial 
criticism  to  make  of  the  present  body.  W'e  are  oppo.sed 
to  the  tax  feature,  and  reg.ard  the  segregation  of  values 
for  tax  pur])oses  as  itnpractical.  We  think  the  act  un¬ 
constitutional  and  have  engaged  Frank  Daily  and  Frank 
Sims,  Indianapolis  attorneys,  to  contest  the  law  in  the 
courts.” 

Dr.  Cooksey  cites  the  municip<al  electric  plant  of  his 
own  city  as  a  shining  example  of  the  value  to  the  mu¬ 
nicipality  of  utility  ownership.  Crawfordsville  est.ab- 
lished  its  electric  plant  (gas  and  water  plants  are  still 
privately  owned)  in  1890.  The  property  now  has  a 
gross  vane  of  approximately  $1,000,000.  Its  bond  issues 
have  been  retired  except  as  to  $22,000  still  outstanding, 
and  these  remaining  bonds  have  been  called  for  payment, 
but  cannot  be  located.  The  plant  made  oj^erating  profits 
in  1930  of  $127,603,  in  1931  of  $94,818,  in  1933  of 
$78,000.  The  city  spent  $55,000  on  plant  rehabilitation 
.and  improvements  three  years  ago,  and  still  has  a  re- 
placal  and  dejmeciation  fund  of  $89,000  in  bank.  In 
recent  years  there  has  been  appropriated  from  plant 
funds,  for  general  municipal  purposes,  the  following 
sums :  $125,000  for  a  new  city  hall,  $63,000  for  the  com¬ 
munity  chest,  $40,000  for  street  improvements,  $10,000 
for  new  fire  apparatus,  $1,000  for  the  local  band,  and 
recently  there  has  been  authorized  an  appropriation  of 
$24,000  to  purchase  the  historic  mansion  and  grounds  of 
Senator  Layne,  this  estate  to  constitute  a  local  shrine. 

In  view  of  this  financi.al  record,  indicative  of  carefu! 
management  and  freedom  from  political  misuse,  the  rate 
schedules  now  ])revailing  are  of  interest,  as  follows : 
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Lighting  rates 

First  200  kw.-hr.  at  . '6  cents  per  kilowatt-hour 

Next  100  kw.-hr.  at . '5  cents  per  kilowatt-hour 

Next  100  kw.-hr.  at . '4  cents  per  kilowatt-hour 

All  over  400  kw.-hr.  at . '3  cents  per  kilowatt-hour 

10  per  cent  discount  allowed  if  paid  before  10th  of  month. 

Minimum  charge  50  cents  per  month. 

Heating  and  cooking  rate 

First  50  kw.-hr . 2.5  cents  per  kilowatt-hour 

All  over  50  kw.-hr .  2  cents  per  kilowatt-hour 

No  discount  allowed. 

Minimum  charge  $1  per  month.  This  rate  granted  on  a  con¬ 
nected  load  of  not  less  than  1,000  watts  of  heating  and  cooking 
appliances.  Domestic  power  appliances  may  be  wired  on  this 
rate,  providing  the  connected  heating  or  cooking  load  is  not  less 
than  5,000  watts. 

Power  rates 

First  100  kw.-hr . 4.0  cents  per  kilowatt-hour 

Next  400  kw.-hr . 3.2  cents  per  kilowatt-hour 

Next  500  kw.-hr . 2.7  cents  per  kilowatt-hour 

Next  1,000  kw.-hr . 2.2  cents  per  kilowatt-hour 

Next  5,000  kw.-hr . 1.75  cents  per  kilowatt-hour 

Next  5,000  kw.-hr . 1.5  cents  per  kilowatt-hour 

Next  7,500  kw.-hr...  . 1.4  cents  per  kilowatt-hour 

Next  20,000  kw.-hr . 1.37  cents  per  kilowatt-hour 

Next  20,000  kw.-hr . 1.32  cents  per  kilowatt-hour 

Next  22,500  kw'.-hr . .  1.25  cents  per  kilowatt-hour 

10  per  cent  discount  allowed  if  paid  before  10th  of  month.  All 
over  82,000  kw.-hr.  0.0125  cent  per  kilowatt-hour  net  basic  rate. 

Minimum  charge  50  cents  for  each  horsepower  connected  up 
to  and  including  ten,  25  cents  for  each  additional  horsepower 
over  ten. 

This  rate  granted  only  on  connected  motor  loads  of  1  hp.  and 
larger,  excepting  when  a  motor  less  than  1  hp.  is  automatically 
controlled,  such  as  electric  refrigerator,  furnace  or  pump  motors. 

Two  accessible  outlets  will  be  allowed  on  a  power  service  in 
each  residence,  for  household  appliances. 

Minimum  charge  50  cents  per  month  per  outlet  in  addition  to 
the  horsepower  minimum  charge. 

Rate  schedules  have  been  reduced,  from  time  to  time, 
as  the  plant  prospered  financially,  but  the  state  commis¬ 
sion  evidently  regards  the  present  rates  as  low  enough 
for  safety  under  existing  conditions,  as  an  application  to 
reduce  them  further  was  denied  by  the  present  state  com¬ 
mission.  Taking  a  cue  from  the  practices  of  the  private 
utilities,  the  Municipal  League,  according  to  Dr.  Cooksey, 
proposes  to  effect  a  comprehensive  group  of  state  and 
county  committees,  for  co-operative  development  in  oper¬ 
ating  technique,  accounting,  legal  procedure  and  other 
aspects  of  the  business  calling  for  expert  personnel  and 
protection  of  local  interests.  It  is  their  intention,  he  says, 
to  keep  abreast  of  the  times,  and  through  organization 
avoid  defaults  on  matters  of  vital  interest. 

The  private  utility  point  of  view 

IX  GENERAL  the  private  utilities  seem  to  feel 
that  the  present  act  is  probably  as  good  as  could  be 
expected  under,  the  circumstances,  being,  obviously,  a 
compromise  measure  between  their  desires  and  the  ex¬ 
treme  proposals  of  the  aggressive  advocates  of  municii)al 
ownership.  Morse  Dell  Idain,  president  of  the  Northern 
Indiana  Public  Service  Company,  expressed  the  view 
that  if  the  law  was  administered  equitably  it  would  prove 
workable,  and  he  anticipated  little  difficulty  in  securing 
protection  for  his  business.  While  the  company’s  experi¬ 
ence  under  the  old  law’  was,  in  general,  satisfactory,  yet 
agitation  for  municipal  ow'iiership  growing  out  of  activity 
on  the  part  of  some  selfish  interests,  together  with  en¬ 
couragement  of  municipal  ow’iiership  from  Washington, 
made  revision  of  the  law  inevitable.  The  present  amend¬ 
ments  represent  material  concessions  to  municipal  advo¬ 
cates.  but  w’ith  some  counter  features  of  value  to  the 


private  utilities.  He  stressed  the  great  value  of  the 
regional  rate  provision  as  tremendously  simplifying  ac¬ 
counting  and  expediting  rate  adjustments  and  desirable 
leveling  of  district  rates.  The  tax  on  municipal  plants 
was  a  very  timely  recognition  of  the  principle  of  equal¬ 
izing  taxes  W’ith  privately  owned  plants,  though  the  pri¬ 
vate  industry  feels  equalization  should  go  all  the  way  in 
equity  and  tax  the  entire  investment  of  municipal  utilities. 
Some  features  of  the  law  will  prove  impractical,  he  felt, 
but  does  not  doubt  these  w’ill  l)e  remedied.  The  permis¬ 
sion  to  municipal  plants  to  extend  operations  6  miles 
beyond  their  limits  he  regards  as  very  unwise,  leading  to 
overlapping  in  an  unfortunate  way  between  municipalities 
and  also  between  private  utilities  and  municipalities. 
The  requirement  that  in  all  future  orders  of  the  commis¬ 
sion  authorizing  the  issuance  of  utility  securities  a  com¬ 
mon  stock  equity  of  at  least  25  per  cent  of  the  utility’s 
total  securities  shall  be  maintained,  he  considered  un¬ 
workable  if  construed  as  a  condition  limiting  the  pow’er 
of  the  commission  to  authorize  the  refunding  of  bonds 
now’  outstanding,  since  many  utilities,  though  able  to  re¬ 
fund  their  present  bonds,  may  find  it  impossible  to  market 
additional  common  stock.  The  provision  for  control  of 
municipal  plant  rates  by  the  state  commission,  and  the 
limitation  of  municipal  ventures  to  fully  proven  con¬ 
venience  and  necessity,  are  features  he  regards  as  fair 
to  all  parties  and  should  demonstrate  their  wisdom  and 
usefulness  as  time  goes  on. 

Some  difficulties  facing  new  municipal  ventures 

TWO  difficulties  very  clearly  face  municipalities 
in  new  ventures  into  utility  ow’nership  under  the 
new  law.  The  provision  that  “necessity  and  convenience" 
be  clearly  shown  is  operating  to  discourage  mere  political 
enthusiasm  for  public  ownership.  The  economic  wisdom 
of  such  ventures  must  be  clearly  established.  .\s  an 
example,  the  case  of  the  village  of  Chesterton,  Porter 
County,  may  be  cited.  As  the  initial  steps  looking  to 
establishment  of  a  city  plant,  the  town  board  passed  the 
necessary  resolution  and  the  people  gave  approval  by  a 
majority  vote.  This  took  the  question  entirely  out  of  the 
hands  of  the  state  commission,  as  the  law  intended.  But 
the  private  utility  serving  the  town  carried  the  matter 
into  the  Porter  Circuit  Court,  and  a  sw’eeping  decision 
w’as  handed  down  sustaining  the  opposition  of  the  private 
utility,  citing  these  grounds  for  the  denial : 

That  the  evidence  clearly  disclosed  adequate  and  sufficient 
service  by  the  private  utility ;  that  the  town  had  not  made  appli¬ 
cation  for  reduction  of  rates  during  the  last  six  years ;  did  not 
have  adequate  and  accurate  information  as  to  the  cost  of  con¬ 
structing  a  plant  and  acquiring  the  privately  owned  lines ;  did 
not  have  adequate  information  as  to  costs  of  operation;  that 
there  was  no  definite  plan  for  financing  a  municipal  plant  nor 
of  managing  it,  nor  any  definite  information  as  to  proper  rates 
to  be  charged,  and  that  public  convenience  and  necessity  did  not 
require  the  construction  of  a  municipal  plant. 

Although  the  town  had  a  right  of  appeal  to  the  state 
Supreme  Court,  no  api>eal  w’as  made,  and  the  costs  of 
the  suit  were  assessed  against  it. 

The  city  of  Muncie  has  endeavored  to  acquire  the 
privately  owned  plant  serving  it,  as  also  service  lines 
w’ithin  a  6-mile  limit  outside  its  boundaries,  but  has  been 
enjoined  by  the  court  on  the  ground  that  great  damage 
would  result  to  the  private  utility  in  taking  from  it  the 
plant  which  not  only  serves  the  local  district  but  also 
serves  w’ide  territory  beyond  the  city’s  jurisdiction. 
Other  municipalities  entertaining  ow’nership  ambitions 
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utilities  seem  to  desire  to  make  voluntarily,  it  is  contem¬ 
plated  that  rate  clamor  will  diminish,  especially  as  it  is 
realized  that  federal  funds  are  not  pouring  freely  into 
local  municipal  utility  investment  and  that  the  President 
does  not  advocate  general  municipal  ownership. 


have  found  the  financing  impossible,  the  assumption  that 
the  Federal  Public  Works  Administration  would  supply 
a  substantial  part  of  the  funds  having  proved  illusive. 

General  aspects  in  review 

.Ml  in  all,  it  is  clear  that  the  new  act  does  not  fully 
satisfy  any  of  the  chief  parties  in  interest,  but  it  is  also 
clear  that  as  a  compromise  measure  it  is  a  distinct  step 
forward  in  meeting  the  economic  and  political  exigen¬ 
cies  of  the  times.  Undoubtedly  the  new  law  calls  for 
municipal  ownership  and  operation  on  a  better  business 
basis  than  heretofore  existing.  Plants  must  finance 
themselves,  may  not  establish  rates  for  the  purpose  of 
indirect  taxation  of  the  people,  are  considered  business 
ventures,  as  they  should  be  when  they  give  commercial 
service,  and  are  protected  from  political  manipulation 
to  a  new  degree.  It  is  significant  that  not  a  single 
municipality  of  the  270  owning  utilities  has  voted  to 
withdraw  rate  control  from  the  state  commission.  Nor 
is  the  “affiliate”  provision  of  the  law  regarded  with 
serious  objection  by  the  private  utilities.  There  is  likely 
to  be  controversy  over  plant  evaluations,  both  for  rate¬ 
making  purposes  and  for  property  transfer  from  pri¬ 
vate  to  municipal  hands.  “Good  will”  values  are  elimi¬ 
nated  from  the  law,  with  some  confusion  and  contradiction 
of  language,  and  land  values  are  to  be  appraised  at  tax 
assessment  values. 

In  conversations  with  the  Governor  and  state  offi¬ 
cials,  there  seems  evident  a  desire  to  combine,  in 
spirit,  both  a  “New  Deal”  and  a  “Square  Deal”;  to  make 
procedure  less  cumbersome ;  to  meet  the  holding  company 
issue  squarely  in  so  far  as  prohibiting  improper  operat¬ 
ing  and  capital  charges  upon  consumers,  and  to  quiet 
utility  clamor  by  expediting  consideration  of  reasonable 
public  complaints.  It  is  true  that  the  new  law  opens 
the  door  in  some  measure  to  political  administration,  as 
control  of  utility  commission  membership  is  entirely  in 
the  hands  of  the  governor,  and  the  public  counselor'*'  is 
open  to  the  temptation  of  using  his  key  position  to 
further  political  ambitions.  But  there  has  been  no  com¬ 
plaint,  to  date,  of  any  misdirection  of  administration, 
and  there  seems  to  be  general  confidence  that  present 
executives  intend  to  give  unbiased  consideration  to  all 
(|uestions  coming  before  them  under  the  law. 

There  is  great  clamor  for  rate  reductions,  and  the 
private  utilities  will  have  their  backs  against  the  wall 
combating  this.  But  with  the 
disclosure,  upon  calm  study, 
that  many  local  plants  are  now  *  .  j 

making  higher  rates  than  the  ’  |  ^ 

])lifying  of  rates  the  private 


Two-Filament  Lamps  in 
New  Department  Store 

By  L.  C.  TWICHELL 

Engineer  Rochester  Gas  &  Elearic  Corporation 

Interesting  use  is  made  of  the  new  double-filament 
lamps  in  an  indirect  lighting  system  in  Rochester.  The 
Lincoln  Stores  of  Quincy,  Mass.,  have  just  opened  a 
junior  department  store  here.  They  desired  to  get  the 
effect  of  a  high  ceiling  and  accomplished  it  by  installing 
mirrored  glass  reflectors,  in  sheet-metal  urns,  around  the 
columns  and  along  the  walls,  mounting  the  new  lamp 
with  both  200-  and  vIOO-watt  filaments.  This  provides 
a  maximum  of  500  watts  per  lamp.  The  columns  are 
spaced  19x23  ft.  With  500  watts  per  unit  in  use 
the  initial  measured  average  intensity  was  38  foot- 
candles.  The  ceiling  height  is  a  little  over  14  ft.  and  fin¬ 
ished  in  flat  white. 

In  the  rear  of  the  store  the  same  lighting  system  is 
used,  although,  due  to  the  smaller  size  of  bays  (13^x 
16  V  ft.),  200- watt  lamps  and  reflectors  are  installed. 
Provision  is  made  in  the  wiring  and  switches  for  the 
future  use  of  the  350-watt,  three-light  lamp.  The  initial 
measured  average  with  the  200-watt  lamps  was  38  foot- 
candles. 

In  addition  to  the  high  intensity  and  the  uniform  dis¬ 
tribution  of  light  over  the  sales  area,  a  great  advantage 
of  this  installation  is  the  cheery  atmosphere  created  as 
viewed  from  both  within  and  without  the  store.  Due 
to  the  absence  of  glare,  one  is  not  directly  conscious  of 
the  lighting  intensity,  but  its  effect  on  the  appearance 
of  the  merchandise  is  inescapable.  The  store  opened  on 
May  26  and  has  attracted  a  large  number  of  patrons. 
The  general  comment  is  that  the  intense  illumination  is 
“just  like  daylight.” 


New  double-filament  lamp 
used  for  indirect  illumina¬ 
tion  in  a  Rochester  depart¬ 
ment  store 
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Service  Records 

of  Diesel  Plants 

An  Analysis  of  87  Municipal  Utilities 
in  Wisconsin  Provides  Some 
Interesting  Experience 


WITH  the  availability  of  Public  Works  Admin¬ 
istration  funds  for  that  purpose,  there  has  be¬ 
come  apparent  among  municipal  utilities  a  dis¬ 
position  to  install  Diesel  oil  engines  in  replacement  of 
present  arrangements  for  the  wholesale  purchase  of 
electricity.  In  recognition  of  this  trend  the  writer  made 
a  study  of  reports  filed  with  the  Public  Service  Com¬ 
mission  of  Wisconsin  to  determine  the  relative  costs  of 
purchased  power  and  of  Diesel  engine  generation  for 
1933  in  that  state.  This  study  reveals  that  purchase  of 
power  in  general  is  the  less  costly  of  the  two  methods 
of  energy  supply  and  that  too  frequently  the  Diesel  plant 
is  so  deficient  in  cajiacity  as  to  afford  no  assurance  of 
service  continuity  in  the  event  of  failure  of  a  major  unit. 

On  January  1,  19.34,  there  were  87  municipal  utilities 
in  Wisconsin.  Their  electrical  energy  was  obtained  as 
follows : 

60  purchased  all  energy  from  private  utilities. 

9  generated  all  energy  by  Diesel  engines. 

6  purchased  part  and  generated  part  by  hydro-electric  plants. 

5  generated  part  by  Diesel  engines  and  part  by  hydro-electric 
plants. 

4  generated  all  energy  by  steam  plants. 

1  purchased  part  and  generated  part  by  a  steam  plant. 

1  generated  part  by  Diesel  engines  and  part  by  a  steam  plant. 
1  generated  all  by  a  hydro-electric  plant. 

87  Total 

From  this  it  is  evident  that  purchased  energ)’  was 
used  by  most  of  the  municipal  utilities.  It  is  also  evi¬ 
dent  that  Diesel  oil  engine  plants  were  used  by  the 
majority  of  those  generating  their  own  energy.  Of  the 
fifteen  municipal  plants  using  Diesel  oil  engines,  ten 
plants  generated  sufficient  energy  to  be  of  value  in  de- 
termfning  costs.  There  was  also  one  privately  owned 
Diesel  oil  engine  plant  in  Wisconsin  having  sufficient  out¬ 
put  to  make  resultant  costs  dependable.  That  part  of 
the  study  devoted  to  Diesel  oil  engine  generating  costs 
is  based  on  these  eleven  plants.  Table  I  shows  the  horse¬ 
power  of  the  prime  movers  installed  in  the  plants  of  each 
utility  considered. 

The  cost  comparison  resulting  from  the  study  is 
shown  in  the  accompanying  gra])h  of  mean  curves.  The 
detail  elements  on  which  the  Diesel  plant  cost  curve  was 
erected  will  be  presented  in  a  later  article.*  The  kilo¬ 


watt  hours  and  the  amounts  paid  therefor  which  deter¬ 
mine  the  purchased  power  curve  were  taken  from  the 
records  of  the  Public  Service  Commission.  Reports 
filed  by  the  private  companies  selling  the  energy-  were 
used  in  the  majority  of  cases.  Where  this  information 
was  not  available  at  the  time  of  compiling  reports  filed 
by  the  municipalities  were  used.  The  private  company 
data  were  considered  preferable  because  municipal  utili¬ 
ties  frequently  report  data  taken  from  paid  invoices  and 
therefore  the  information  filed  does  not  always  cover  the 
calendar  year. 

Considering  first  the  Diesel  oil  engine  costs,  it  must 
be  pointed  out  that  this  curve  reflects  only  the  actual 
results  for  Wisconsin  plants  in  1933.  In  using  these 
data  for  specific  applications,  adjustments  should  be  made 
for  local  and  prevailing  conditions.  Important  among 
these  are  the  adjustments  for  proper  installed  capacities, 
actual  operating  crews,  local  labor  rates,  fuel  and  lubri¬ 
cating  oil  costs,  fuel  and  lubricating  oil  efficiences  for 
the  running  plant  capacity  factors,  methods  of  obtaining 
cooling  w-ater,  maintenance  costs  over  the  life  of  the 
equipment,  local  insurance  rates,  and  possible  adjust¬ 
ments  of  fixed  costs. 

In  considering  the  purchased  power  curve,  wide  vari¬ 
ations  in  costs  for  relative  amounts  of  energy  are  ap¬ 
parent.  This  is  due  to  many  factors.  A  detailed  analysis 
would  be  required  of  each  contract  to  determine  the 
reasons  for  these  differences.  The  major  factors  affect¬ 
ing  the  costs  of  purchased  energy  are  the  load  factors 
of  municipal  utilities,  the  costs  of  generation  in  plants 
from  which  power  is  obtained,  the  costs  of  transmission 
line  extensions  to  reach  the  utilities,  standby  and  sur¬ 
plus  power  features  of  the  contracts,  and  many  others. 


To  determine  the  relative  costs  and  service  values 
of  purchased  power  and  Diesel-generated  opera¬ 
tions,  the  author  surveyed  the  1933  reports  of  the 
Public  Service  Commission  of  Wisconsin.  This 
article,  and  one  to  follow,  offer  a  comprehensive 
study.  It  is  found  that  many  of  these  isolated 
plants  are  of  insufficient  capacity  to  provide  com¬ 
pletely  dependable  service. 


*"lVhat  Electricity  Costs  in  Municipal  Diesel  Plants,”  to  be 
Published  in  a  subsequent  issue. 
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0  12  3  4 

Million  Kilovvoitt’- Hours 

Cost  of  electricity — 

Wholesale  purchase  vs.  Diesel  generation 

On  thi.s  graph  are  spotted  the  1933  unit  costs  of  electricity  for 
municipal  systems  in  Wisconsin.  The  solid  lettered  circles  are 
for  systems  that  depend  wholly  or  largely  on  Diesel  generation. 
The  letters  refer  to  identifications  in  the  tables.  Of  the  open 
circles,  which  designate  the  systems  that  buy  on  wholesale  con¬ 
tracts,  some  are  numbered  in  reference  to  the  following  notes ; 

1.  Utility  generates  part  of  energy  requirements  in  municipal 
hydro-electric  plant. 

2.  Utility  purchased  by  municipality  June  1,  1933.  Increased 
to  annual  basis  for  comparative  purposes. 

3.  All  energy  requirements  generated  in  municipal  Diesel  oil 
engine  plant  after  June  24,  1933.  Increased  to  annual  basis  for 
comparative  purposes. 

4.  All  energy  requirements  generated  in  municipal  Diesel  oil 
engine  plant  after  December  31,  1933. 


The  purchased  power  curve,  like  the  oil  engine  curve, 
reflects  only  the  actual  1933  results  for  Wisconsin  plants 
as  reported  to  the  coniniission. 

In  designing  a  power  plant  it  is  considered  good  en¬ 
gineering  to  choose  generating  units  of  such  size  that 
the  largest  unit  can  be  down  for  repairs  during  the  time 
of  the  peak  load  on  the  plant  without  causing  curtail¬ 
ment  of  service.  This  is  a  prerequisite  to  assure  con¬ 
tinuity  of  service.  To  test  the  adequacy  of  the  respec¬ 
tive  plants  on  this  basis  Table  II  was  prepared.  The 
kilowatt  capacities  of  all  generating  units  shown  in  Table 
I  were  computed  according  to  the  method  prescribed  by 
the  American  Society  of  Mechanical  Engineers  for  oil 
engines  (horsepower  of  prime  mover  X0-746x0-90). 
An  insixiction  of  Table  II  reveals  that: 

1 .  Six  of  the  ten  municipal  plants  were  under-installed 
in  capacity. 

2.  Three  of  the  ten  municipal  i)lants  had  a  very  small 
margin  of  safety  in  installed  capacity. 

3.  Only  one  of  the  ten  municipal  jdants  had  a  reason- 


Table  I — Horsepower  of  Prime  Movers  Installed 


Designation 

Diesel  Oil 

Steam  Engines 

Water 

Total  Installed 

of  Utility 

Engines 

and  Turbines 

Turbines 

Horsepower 

A 

3,600 

3,600 

B 

1,050 

150 

1,200 

C 

1,650 

600 

2,250 

4.500 

D 

1,200 

1,200 

E 

800 

500 

1,300 

F 

600 

600 

G 

1.080 

235 

1,315 

H 

360 

.  • 

360 

I 

600 

600 

J 

300 

300 

K 

210 

210 

Total. . . . 

...  11,450 

750 

2,985 

15,185 

able  margin  of  safety  in  installed  oil-engine  generating 
capacity. 

4.  The  privately  owned  utility  had  a  124  per  cent 
margin  of  safety  in  installed  capacity.  (This  is  ac¬ 
counted  for  by  the  unreliability  of  the  hydro-electric 
plants  during  system  peaks.) 

In  every  plant  under  review  the  largest  unit  w'as  a 
Diesel  oil  engine.  This  unit  may  easily  be  down  for 
repair  during  the  time  of  peak  load.  As  a  general  rule 
in  Wisconsin  stream  flow  is  low  during  the  annual  sys- 


Table  II — Adequacy  of  Plant  Capacity  in  Kilowatts 


Total 

Peak  Load 

Designa- 

No.  Capacity  Capacity  Carrying 

Peak  Excess 

Deficit 

tion  of 

of  Plant  of  Plant  of  Largest  Capacity 

Load  of  Capac- 

in 

Utility 

Units  Units 

Plant  Unit  of  Plant 

Utility  ity 

Capacity 

A 

4  2,417 

806  1,611 

1,370  241 

B 

4  806 

282  524 

515  9 

C* 

10  3,021 

604  2,4l7t 

1,081  1,336 

D 

2  806 

504  302t 

800 

498 

E 

4  873 

403  470 

450  20 

F 

2  403 

242  161 

265 

104 

G 

5  883 

403  480 

450  30 

H 

2  242 

161  81 

145 

64 

I 

3  403 

242  161 

175 

14 

J 

2  201 

121  80 

100 

20 

K 

2  141 

94  47 

85 

38 

♦  Privately  owned  utility. 

t  Demand  1932.  J  Demand  1930. 

Table  III— 

-Kilowatt-Hours  Generated 

Designa- 

By 

By 

Total  Per  Cent  of 

tion  of 

Diesel  Oil 

Other  Prime 

Kw.-Hr.  Total  by  Diesel 

Utility 

Engines 

Movers 

Generated  Oil  Engines 

A 

5.238,400 

5.238,400 

100 

B 

1,730,300 

19,040 

1,749,340 

99 

C* 

1,607.200 

1,161,800 

2,769,000 

58 

D 

1,0  55,600 

1,055,600 

100 

E 

1.002.400 

393,730 

1,396,130 

72 

F 

913,700 

913,700 

100 

G 

834,050 

316,700 

1,150.750 

72 

H 

497,685 

497,685 

100 

I 

452,100 

452.100 

100 

J 

438,000 

438,000 

100 

K 

149,600 

I09,l50t 

258,750 

58 

Total 

13,919,035 

2,000.420 

15,919,455 

87 

♦  Privately  owned  utility, 
t  .'til  power  purchased  until  June  24,  all  power  generated  by  Diesel  oil  engine 
plant  thereafter. 


Table  IV — Age  of  Diesel  Oil  Engine  Equipment 

Plant  Number 


Desig- 

Year 

of  Engines 

Hp.  of  Engines 

nation 

Make  of  Engines 

Installed 

Detail 

Total 

Detail 

Total 

A 

Busch-Sulzer . 

1924 

1 

600 

McIntosh  &  Seymour 

1926 

1 

600 

McIntosh  &  Seymour 

1929 

1 

1,200 

McIntosh  &  Seymour 

1930 

1 

4 

1,200 

3,600 

B 

Fairbanks-Morse . 

1931 

1 

210 

Fairbanks-Morse . 

1931 

2 

3 

420 

1.050 

C 

Bessemer . 

1926 

1 

750 

Cooper-Bcssemer .... 

1931 

1 

2 

900 

1,650 

D 

Nordberg . 

1926 

1 

450 

Nordberg . 

1928 

1 

2 

750 

1,200 

E 

De  Ia  Vergne . 

1923 

1 

200 

Nordberg . 

1929 

1 

2 

600 

800 

F 

F  airbanks-M  orse . 

1931 

1 

240 

Fairbanks-Morse . 

1931 

1 

2 

360 

600 

G 

Fairbanks-Morse . 

1926 

1 

240 

Fairbanks-Morse . 

1927 

1 

240 

Fairbanks-Morse . 

1930 

1 

3 

600 

1.080 

H 

Fairbanks-Morse . 

1930 

1 

120 

Fairban  ks-  M  orse . 

1930 

I 

2 

240 

360 

I 

Fairbanks-Morse . 

1927 

2 

120 

Fairbanks-Morse . 

1930 

1 

3 

360 

600 

J 

Fairbanks-Morse . 

1931 

1 

120 

Fairbanks-Morse . 

1931 

1 

2 

180 

300 

K 

Fai  r  ban  ks-M  orse . 

1933 

1 

70 

Fairbanks-Morse . 

1933 

1 

2 

140 

210 

940 
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tern  peak,  which  is  usually  in  the  winter  months.  This 
makes  it  even  more  necessary  to  have  adequate  Diesel 
standby  capacity  in  combined  Diesel  and  hydro-electric 
plants. 

From  this  table  two  conclusions  can  be  drawn,  viz.: 

1.  That  only  two  Diesel  oil  engine  plants  had  sufficient 
installed  capacity  to  assure  continuity  of  service. 

2.  That  if  adequate  equipment  were  installed  the  ad¬ 
ditional  fixed  charges  would  increase  plant  output  costs. 

Relevant  to  this  matter  of  adequate — more  properly, 
inadequate — peak  capacity  is  the  extent  of  dependence 
on  their  Diesel  engines  by  the  eleven  utilities  considered 
in  this  discussion.  To  show  this  dependence  Table  III 
was  prepared.  This  table  sets  forth  the  kilowatt-hours 
generated  by  Diesel  oil  engines,  the  kilowatt-hours  gen¬ 
erated  by  other  prime  movers  and  the  per  cent  that  en¬ 
gine  generation  bears  to  total  generation  for  the  year 
1933.  It  is  apparent  that  Diesel  generation  was  used  as 
the  major  source  of  energy-  for  each  utility.  The  units 


should  therefore  be  of  sufficient  capacity  to  assure  ade¬ 
quate  service  under  all  conditions. 

The  seriousness  of  this  matter  of  peak  capacity  has 
evidently  not  yet  been  appreciated,  nor  its  full  force  been 
felt  on  account  of  the  fact  that  average  age  of  the  27 
engines  concerned  is  only  five  years.  As  is  shown  in 
Table  IV,  ten  engines  were  0  to  3  years  old,  seven  3  to 
5  years,  eight  5  to  8  years  and  only  two  over  8  years, 
with  the  oldest  less  than  11  years.  Wear  and  tear  have 
hardly  had  time  to  make  themselves  apparent. 

The  obvious  conclusion  to  be  drawn  from  the  study 
is  that  during  the  year  1933  the  average  costs  of  elec¬ 
trical  energy  purchased  at  wholesale  were  substantially 
lower  than  those  for  energy  generated  by  Diesel  oil  en¬ 
gines.  Manifestly,  the  differential  in  costs  would  be 
greater  if  adjustments  were  made  to  the  oil  engine  costs 
for  adequate  installed  plant  capacity  and  for  proper 
maintenance  charges  distributed  over  the  life  of  the 
equipment. 


Sleeve  Connectors  Show 
90-100^  Conductor  Strength 

By  C.  C.  CORNELIUS 

Kansas  City  Power  &  Light  Company,  Kansas  City,  Mo. 

Twisted  sleeves  are  more  easily  installed  than  the 
compression  splices  and  are  therefore  cheaper  in  first 
cost.  Sleeve  connections  have  proved  to  be  satisfactory 
joints  on  both  copper  and  aluminum  conductors.  Twisted 
sleeves  wdll  not  develop  the  full  strength  of  the  con¬ 
ductors;  however,  if  they  are  properly  installed  between 
90  and  100  per  cent  of  the  strength  seems  to  be  the 
average  obtained,  as  shown  in  the  accompanying  tables. 
Copper  sleeves  have  proved  very  successful  from  a 
weathering  standpoint,  principally  due  to  the  stable  and 
non-corrosive  nature  of  copper. 

Sleeves  for  splicing  aluminum  or  A.C.S.R.  conductors 
must  be  applied  with  more  caution.  It  is  essential  for 
best  results  that  the  proper  size  of  sleeves  be  used  and 
the  correct  number  of  twists  made,  and  also  provision 
made  for  the  sealing  of  the  joint  from  the  weather. 
Owing  to  the  great  affinity  of  aluminum  for  oxygen  and 
its  less  stable  nature,  corrosion  and  chemical  action 


Table  I — Test  on  Twisted  Sleeve  Joints  A.C.S.R.  with 
Corrosion  Resistant  Compound  in  the  Joint 

Two  Sleeves  per  Test 


Test 

Wire 

Twists  in 

.Aluminum 

Steel 

Ultimate 

Strength 

No. 

Size 

Sleeve 

Failed 

Failed 

of  Wire 

I» 

4 

3i 

1.372 

1,208 

1,665 

2* 

2 

3| 

2,455 

1,917 

2,660 

3* 

2/0 

3i 

4,300 

3,520 

5,300 

4* 

4 

4 

1,486 

1,208 

1,665 

5* 

2 

4 

2,590 

1,945 

2,660 

5* 

2/0 

4 

3,875 

3,570 

5,300 

7t 

2/0 

41 

5,225 

3,530 

5,300 

8t 

2/0 

41 

5,120 

Pulled  out 

5,300 

9t 

2/0 

4 

5,590 

of  holder 
3,540 

5.300 

*Ten8ion  in  the  aluminum  and  steel  brought  up  together.  After  aluminum 
failed  the  steel  core  failed  at  tension  shown.  All  wires  failed  near  bell  end  of  joint. 

tSteel  stressed  initially  to  3,060  lb.,  in  test  No.  7,  to  2,590  lb.,  in  test  No.  8 
Md  to  3,225  in  test  No.  9;  from  there  tension  in  aluminum  and  steel  brought  up 
together.  Sleeves  were  twisted  in  thirds  beginning  at  inner  end  and  working  out. 


may  result  at  current  carrying  joints  unless  they  are 
sealed  from  the  dirt  and  smoke,  moisture  or  acid  con¬ 
ditions  of  the  air. 

Table  II — Tests  on  Twisted  Copper  Sleeves 

Results  of  vibration  test  on  No.  4,  No.  6  and  No.  8  Memco 
splicing  sleeves  using  solid  annealed  t.b.w.p.  cu.  Each  sleeve 
and  wire  was  put  under  tension  and  carrying  current  was  vibrated 
at  60  cycles  per  second  with  amplitude  of  from  i  in.  to  i  in.  for 
2,880  hours. 


Size 

Pounds 

Current 

Distance  Be¬ 
tween  Bridge 

Resistance  of  Sleeve* 
and  lO-Ft.  Section 

Sleeve 

Tension 

Amp. 

Supports — Ins. 

of  Wire 

8 

1251b. 

50  amp. 

17.5 

0.00631  at30deg.C 

6 

2251b. 

75  amp. 

18.6 

0.004 166 at  30  deg.  C 

4 

5501b. 

75  amp. 

20.4 

0.00233  at  30  deg.  C 

*Re8istance  measured  same  after  test  as  before  test  was  started. 


Table  III — Tensile  Strength  Test  on 

Memco 

Copper 

Splicing  Sleeves  and  Soldered  Splices 

Solid  Annealed  Copper  Wire 

Breaking 

Breaking 

Strength 

Strength 

Kind  of  Spbce 

(Lb.) 

(Lb.)  (Wire) 

No.  4  Sleeve  41  turns . 

1,075 

1,200 

No.  4  Memco  4  turns . 

945 

No.  4  Twisted  soldered  splice  (3  neck  turns  soldered  — 

3  end  turns) . 

1,120 

No.  6  Memco  41  turns . 

727 

760 

No.  6  Memco  4  turns . 

685 

No.  6  Twisted  soldered  splice  (3  neck  turns  soldered — 

3  end  turns) . 

727 

No.  8  Memco  41  turns . 

480 

480 

No.  8  Memco  4  turns . 

450 

No.  8  Twisted  soldered  splice  (21  neck  turns  soldered — 

3  end  turns) . 

440 

All  wires  broke  at  bell  end  of  sleeve  or  on  the  wire  outside  of 
joint. 

A  vibration  test  was  run  on  Nos.  4,  6  and  8  Memco  copper  splic¬ 
ing  sleeves,  using  solid  annealed  t.b.w.p.  wire.  Tension  was  ap¬ 
plied  to  the  wire  and  sleeve  and  current  was  kept  on  the  wire ; 
50  amp.  on  No.  8,  75  amp.  on  No.  6  and  75  amp.  on  No.  4. 

The  wire  and  clamps  were  vibrated  by  electromagnets  at  60 
cycles  per  second  at  an  amplitude  of  i  in.  to  i  in.  The  vibration 
was  allowed  to  continue  for  2,880  hours. 

No  change  could  be  noticed  in  the  sleeves  at  the  end  of  the  test. 

The  resistance  checked  the  same  at  the  end  as  at  the  beginning 
of  test. 

Tensile  test  after  vibration  for  2,880  hours : 


Wire 

Ultimate  Strength 

Strength  of  Wire 

No.  8 

445-  445—  445 

480 

No.  6 

705—  700—  700 

760 

No.  4 

!,II0—I.II0— 1,110 

1,200 
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Why  Not  Series  Capacitors  for 

Distribution 


A  Logical  and  Successful  Approach  to  the  Problem 
of  Voltage  Regulation  on  Rural  Circuits 


Electric  &  Gas  Company’s  system  for  study  and  see  how 
a  series  capacitor  installation  was  applied  to  it.  The 
general  geographic  arrangement  of  the  circuit  and  the 
location  of  loads  is  shown  in  Fig.  2. 

With  the  arrangements  described  in  Fig.  2  the  ])rimary 
voltage  diagram  at  present  maximum  load  is  shown  in 
Fig.  3.  The  limits  indicated  are  the  primary  voltages 
which  must  be  maintained  in  order  that  consumers’ 
voltages  may  be  held  within  the  limits  prescribed  Iw  the 
state  Board  of  Public  Utility  Commissioners.  It  will  be 
noted  that  portions  of  the  area  could  not  be  suiiplied  at 
voltages  within  these  limits. 

In  1932  one  of  our  customers  made  an  installation  of 
about  a  dozen  three-phase  motors  ranging  up  to  7^  hp. 
in  size  at  State  Village,  a  distance  of  8  miles  from  the 
substation.  The  normal  allowable  starting  currents  of 
these  motors,  which  were  used  to  drive  the  condensate 
pumps  of  a  central  heating  plant,  caused  primary  voltage 
dips  of  about  3  per  cent  at  intervals  of  two  minutes 
during  all  hours  of  the  day  and  night,  as  indicated  by  the 
voltage  charts  shown  in  the  illustration  on  page  943. 

A  preliminary  investigation  indicated  that  a  series 
capacitor  might  aid  in  improving  general  voltage  condi¬ 
tions  and  also  cut  down  the  effect  of  motor-starting  cur¬ 
rents.  The  first  calculation  was  based  on  using  a  series 
capacitor  of  5.35  ohms  per  phase,  which  aj)proximately 
neutralized  the  inductive  reactance  between  State  Village 
and  the  substation.  This  also  permitted  circuit  rear¬ 
rangements.  The  dips  under  this  plan  were  calculated  to 
be  approximately  one-half  the  original  value. 

Similar  calculations  were  made  using  a  capacitor  of  10 
ohms  per  phase  with  a  resultant  reactance  approximately 


q  ^  r  This  capacitor,  con- 

•  f  structed  for  the  Pub- 

•/  I  lie  Service  Electric  & 

i-  J  •VS^Rnilla  r  I’  !  Gas  Company  by  the 

j  a  SiBjSHg  it  General  Electric  Com- 

j  5  i  I  T'  ‘  pany,  is  rated  at  37.t 

/  '  H  t  i  ^  I:  ^  kva.,  three  phase,  60 

■  -  ®  1  I'  if  cycles,  1,000  volts,  for 

II’  1  V  ■'  installation  on  a  circuit 

,  -  ( V  operating  at  4,156  volts. 

■  It  is  in  a  sheet  metal 
housing  (36  in.  wide,  70 

arranged  in  three  tiers 
with  two  rows  per  tier, 
each  tier  forming  one  phase  and  being  separated  from  adjacent 
tiers  by  a  sheet  metal  barrier.  The  three  panels  carrying  the 
necessary  protective  equipment  are  mounted  at  one  end  of  the 
housing,  each  panel  being  opposite  the  phase  tier  to  which  it  is 
connected.  The  line  leads  enter  and  leave  the  housing  through 
porcelain  bushings  on  the  ends. 


The  series  capacitor  is  an  assembly  of  capacitance 
units  connected  in  series  with  the  conductor  of  a 
circuit,  in  contrast  to  the  more  commonly  used 
shunt-connected  capacitor  for  power-factor  correction. 
A  series  capacitor  carries  the  full  line  current  at  what¬ 
ever  ixiint  it  is  placed  in  a  circuit  and  a  voltage  is  built 
up  .across  the  unit  which  at  all  times  is  proportional  to 
the  load  current  flowing.  This  voltage  is  opjxisite  to  ihe 
voltage  drop  across  an  inductance,  and  consequently,  by 
j)r()per  choice  of  a  capacitor,  it  is  ]X)ssible  to  neutralize 
the  voltage  drop  caused  by  the  inductance  of  a  circuit. 
It  is  not  |)ossible  to  neutralize  the  resistance  voltage  drop 
in  an  exactly  similar  manner,  but  by  use  of  ca])acitance 
in  excess  of  the  amount  required  to  neutralize  the  induc¬ 
tive  voltage  dnjp  it  is  ])ossible  io  obtain  resistance  volt¬ 
age  drop  compensation. 

To  illustrate,  let  us  assume  a  circuit  having  the  follow¬ 
ing  characteristics  and  then  calculate  the  effect  of  various 
values  of  cajiacitance : 


Capacitors  have  been  used  as  series  regulators  on 
transmission  lines;  as  for  distribution,  it  ap¬ 
parently  just  could  not  be  done.  But  Jersey  has 
done  it,  avoided  much  heavier  outlay  for  regula¬ 
tion  and  gained  greatly  improved  voltage  on  a 
long,  difficult  rural-area  feeder  where  refrigeration 
and  farm  loads  have  outstripped  conventional 
regulators  in  speed  of  response.  Flicker  and  dips 
are  now  under  control.  The  series  capacitor 
works  while  the  induction  regulator  would  be 
rousing  itself. 


Load  voltage  =  2,400 
Resistance  (ohms)  =  1 
Inductive  reactance  (ohms) 
Load  current  (amperes)  = 
Power  factor  (per  cent)  = 


Fig.  la  shows  the  schematic  and  vector  diagrams  of 
the  assumed  uncorrected  circuit.  Fig.  lb  and  Ic  show 
these  diagrams  for  series  capacitor  units  of  2  and  4 
ohms  resjiectively. 

Ix*t  us  now  take  a  s]>ecific  circuit  of  the  Public  Service 
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Voltage  dips  from  motor-starting  130 
currents  are  minimized  by  a  series-  ^20' 
capacitor  installation 


Feeders? 


1  S+ou+sburg  Regula+or  ~  * 
^  t- — - Output  without  Capacitot - ♦— 

r  .1  I 


1  12  11  10  9  8  7  6 


By  C.  L.  DUDLEY  .  .  E.  H.  SNYDER  , 

Elearic  Distribution  Department, 

Public  Service  Elearic  &  Gas  Company,  t/ 

Newark,  N.  J. 


irq  Regu 
vitn  CqpcH 


Output  with  Capacitor  T  | 


twice  that  of  the  inductive  reactance  of  the  line.  'I'he 
(lij)  voltages  were  found  to  he  approximately  one-eighth 
of  the  uncorrected  line  values. 

It  was  desired  to  he  able  to  carry  at  least  125  anij). 
of  load  through  the  capacitor,  however,  and' the  10-ohm 
unit  was  rated  at  only  97.5  amp.  Consequently  another 
calculation  was  made  using  an  8-ohm-per-])hase  capacitor 
of  125  amp.  rating.  The  voltage  diagram  with  this  unit 
at  the  same  loadings  is  shown  in  Fig.  4.  The  starting 
dip  voltages  are  less  than  1  volt,  which  is  not  considered 
objectionable.  The  voltage  diagram  for  the  circuit  when 
loaded  to  the  full  capacity  of  the  capacitor  unit  is  given 
in  F'ig.  5.  This  shows  an  improved  service  condition  for 
a  47  })er  cent  greater  load  after  the  regulators  at  Stouts- 
bnrg  are  moved  to  Hopewell. 

Comparative  costs  of  various  relief  measures 

Hefore  the  final  decision  to  install  series  capacitors 
was  made,  several  other  methods  of  improving  voltage 
conditions  <jn  the  circuit  were  studied.  The  total  load 
on  the  circuit  amounted  to  about  700  kva.  and,  as  in- 
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Fig.  1 — Series  capacitor  neutralizes  inductive  drop 
and  some  of  IR  drop 

(a)  Uncorrected  condition. 

(b)  and  (c)  Four-ohm  capacitor  in  (c)  corrects  some  of 
IR  drop  better  than  the  two  ohms  in  (b). 

(d)  Effect  of  changing  power  factor. 


(heated  by  Fig.  3,  it  was  not  pcjssible  to  deliver  satis¬ 
factory  voltage  to  all  customers  even  under  steady  load 
conditions.  The  largest  jwrtion  of  the  existing  load  was 
located  in  the  town  of  Hopewell  (see  Fig.  2)  and  it 
appeared  ])robahle  that  future  load  growth  would  be 
most  rapid  in  that  area.  Therefore,  any  measures  which 
were  to  be  taken  to  reduce  the  voltage  dips  caused  by 
the  motor  load  at  State  Village  should  also  increase  the 
total  capacity  of  the  circuit  to  provide  for  a  moderate 
amount  of  load  growth. 

The  first  and  most  obvious  solution  to  be  considered 
was  simply  to  construct  a  separate  4-kv.  circuit  from 
the  substation  over  the  same  route  to  State  Village  to 
relieve  the  existing  circuit  of  the  troublesome  motor  load. 
This  proposal  would  require  the  construction  of  7  miles 
of  line  and  the  installation  of  a  new  feeder  position  with 
regulators  at  the  substation,  at  a  total  cost  of  approxi¬ 
mately  $30,000.  Wdien  it  is  considered  that  the  total 
motor  load  to  be  taken  over  would  be  less  than  1 50  kva. 
and  that  substantial!}-  the  same  voltage  dips  would  be 
experienced  on  the  new  circuit,  it  is  evident  that  this 
])lan  could  not  be  justified  economically. 

Bearing  in  mind  the  eventual  need  for  additional  ca¬ 
pacity  at  Hopewell,  the  construction  of  a  small  substa¬ 
tion  at  this  location  was  studied.  This  plan  would  re¬ 
quire  the  construction  of  5  miles  of  26-kv.  transmission 
circuit  and  the  installation  of  a  suburban  type  of  step- 
down  substation  with  regulators  for  one  4-kv.  feeder. 
It  was  estimated  that  this  scheme  would  cost  at  least 
$50,000,  and  in  addition  to  the  inordinate  cost  it  also 
was  undesirable  from  the  operating  standpoint  because 
it  would  require  connecting  a  long  tap  to  an  important 
transmission  tie  line. 

As  a  modification  of  this  plan  the  construction  of  the 
transmission  line  and  its  operation  initially  at  4-kv.  was 
considered.  While  this  scheme  would  eliminate  the  step- 
down  transformer  installation  and  thus  reduce  the  cost 
somewhat,  it  was  found  by  calculation  that  the  starting 
current  voltage  dips  on  the  circuit  would  not  be  reduced 
materially  by  the  new  methexi  of  feed. 

It  was  estimated  that  a  series-capacitor  installation  at 
Blawenburg,  together  with  an  additional  set  of  regula¬ 
tors  at  Bolmer’s  Corner  and  attendant  line  changes, 
would  cost  $10,000.  Since  calculations  indicated  that 
voltage  dips  would  be  reduced  to  less  than  one-quarter 
of  the  existing  values  and  that  the  over-all  circuit  ca¬ 
pacity  would  be  increased  by  more  than  40  per  cent, 
it  was  evident  that  the  use  of  series  capacitors,  in  theory 
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Fig.  2 — Regulation  difficult  in  this  area  until  series 
capacitor  was  installed 

The  area  includes  one  large  and  several  small  villages 
and  considerable  rural  load.  The  circuit  operates  at 
4,160  volts,  three  phase,  four  wire,  with  the  neutral 
grounded  at  the  substation  only.  Induction-type  voltage 
regulators,  single-phase  units  connected  in  star,  are  used 
at  the  substation.  In  order  to  keep  down  the  voltage 
spread  on  the  circuit  feed-backs  were  constructed  as 
shown.  As  the  load  increased  the  regulator  units  were 
reconnected  from  10  to  20  per  cent  boost.  Later  it  be¬ 
came  necessary  to  install  pole-type  induction-voltage 
regulators  at  Stoutsburg  further  to  improve  voltage 
conditions. 


at  least,  would  fulfill  all  of  the  retiuirenients  for  ini- 
jirovenient  of  conditions  in  the  area.  The  saving  in  cost 
indicated  by  this  plan  was  great  enough  to  outweigh  any 
objections  to  the  use  of  an  untried  piece  of  equipment. 

Physical  characteristics  of  series  capacitors 

The  capacitor  units  used  are  similar  to  the  familiar 
power-factor  correction  units  in  construction  and  aji- 
pearance  and  they  are  insulated  for  full  line  voltage  to 
ground.  Their  general  appearance  and  method  of 
mounting  are  shown  on  page  942. 

Since  the  voltage  across  the  capacitor  is  proportional 
to  the  current  flowing  through  it,  a  fault  on  the  load 
side  of  it  will  cause  an  abnormal  voltage  rise.  This 
must  be  provided  for  either  by  designing  the  individual 
units  for  self-protection  at  high  voltages  or  by  using  a 
protective  scheme,  which  will  automatically  shunt  out 
the  units  under  such  conditions  and  return  it  to  opera¬ 
tion  when  normal  conditions  are  restored.  Calculations 
showed  the  short-circuit  current  for  a  solid  three-phase 
fault  at  the  capacitor  location  at  Blawenburg  ( see  Fig. 
2)  to  be  375  amp.,  and  with  the  8-ohm  cajiacitor  in 
service  the  current  for  a  fault  on  the  outgoing  side  of 
the  capacitor  was  calculated  to  be  635  amp.  This  would 
result  in  a  voltage  across  the  terminals  of  5,110. 

It  was  decided  that  automatic  protection  would  be 
preferable  to  self-protection.  The  automatic  protection 
scheme  chosen  utilized  a  contactor  to  cut  the  unit  in  or 
out  of  service.  The  schematic  diagram  of  the  protective 
device  is  shown  in  Fig.  6. 

To  guard  against  operating  with  punctured  insulation 
in  one  of  the  units,  thus  shunting  all  line  current  through 
it,  the  ])rotective  device  is  designed  to  short  out  the 


capacitor  under  this  condition.  For  this  purpose  the 
units  are  arranged  in  two  paralleled  sections  with  a  cur¬ 
rent  transformer  in  each  section.  The  current  trans¬ 
former  secondaries  are  connected  differentially  so  that 
an  unbalance  in  current  caused  by  a  unit  failure  will  set 
up  a  voltage  and,  by  means  of  a  trip  coil,  actuate  a 
second  contactor  which  will  short  out  the  capacitor. 
This  contactor  is,  of  course,  a  hand-reset  affair. 

Protection  against  lightning  is  afforded  by  installing 
lightning  arresters  from  conductor  to  ground  on  each 
side  of  the  capacitor.  Since  such  a  connection,  in  effect, 
puts  two  arresters  in  series  across  a  high  voltage  60-cycle 
source  in  case  of  line  faults,  the  choice  of  arrester  must 
be  such  that  the  valve  action  is  not  made  inoperative. 

This  first  capacitor  installation  has  been  in  service  for 
twelve  months.  Charts  showing  voltage  conditions  on 
the  circuit  before  and  after  the  installation  are  shown  in 
the  illustration  on  page  943.  Fig.  7  shows  the  magni¬ 
tude  of  voltage  dips  throughout  the  length  of  the  circuit 


Fig.  3 — Unsatisfactory  regulation  previous  to 
installation  of  capacitors 

For  convenience  in  calculation  the  loads  are  considered 
grouped  at  approximate  load  centers.  The  total  load  on 
the  4,150-volt  circuit  was  95  amp.  at  80  per  cent 
power  factor. 


7Bellemec!le- 


^  105 


Fig.  4 — Eight-ohm  capacitor  successfully  bettered 
the  regulation 


Load  is  140  amp.  at  80  per  cent  p.f.  The  broken  line 
indicates  improved  voltage  obtained  after  moving  No.  1 
regulator  from  Stoutsburg  to  Hopewell. 
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A  sphere  gap  is  shunted 
across  the  terminals  of 
the  unit  so  that  a  volt¬ 
age  rise  above  a  pre¬ 
determined  value,  in  this 
ease  2,000  volts,  will 
cause  the  gap  to  arc 
over.  The  circuit  thus 
set  up  actuates  the 
closing  coil  for  the  con¬ 
tactors  in  series  across 
the  capacitor.  After  the 
contacts  are  closed  they 
are  held  in  by  the  ab¬ 
normal  line  current 
flowing.  When  this  line 
current  is  reduced  to 
normal  value  the  con¬ 
tactors  are  released  and 
the  capacitor  is  re¬ 
placed  into  the  circuit. 


Fig.  6 — Capacitor  protected  against  rise  in  voltage  under 
fault  condition 


2  -  BolmerJ_  CornersTSa^^:;;^:  Hope^elK  ^G\enmore 
Substation  (copaciTorr  ol  _ ^ 

Fig.  7 — Results  verified  preliminary  calculations 

(a)  Actual  dips  caused  by  motor-starting  currents  before 
capacitors  were  installed. 

(b)  Calculated  dips  with  10-ohm  capacitor. 

(c)  Calculated  dips  with  8-ohm  capacitor. 

(d)  Actual  dips  with  8 -ohm  capacitor. 


before  the  capacitor  was  installed,  as  calculated  for  the 
two  sizes  of  capacitor  considered  and  as  actually  found 
after  the  capacitor  was  installed.  It  is  evident  from  the 
charts  that  the  capacitor  has  practically  eliminated  the 
motor-starting  current-voltage  dips. 

The  results  attained  with  this  installation  have  been 
so  successful  that  a  second  unit  has  been  purchased  and 
installed  on  another  circuit  supplying  a  completely  elec¬ 
trified  stone  quarry  where  voltage  dips  were  excessive. 
In  this  case  the  reactance  is  not  so  great  and  a  somewhat 
smaller  ohmic  capacitor  is  required.  Otherwise  the  unit 
is  identical  with  the  first  one  in  design,  construction 
and  size. 

Application  not  universal 

While  the  series  capacitor  has  many  advantages  to 
recommend  it,  its  application  should  not  be  blindly  ac- 
cej)ted  without  careful  consideration. 

Since  the  relation  of  capacitance  to  capacitive  reactance 

is  Xc  =  ^  ■  it  is  evident  that  the  smaller  the  ohmic 

2itfC, 

value  of  capacitor  required,  the  larger  and.  hence,  the 
more  expensive  the  installation  becomes.  Thus,  for 
short  lines  of  low  inductive  reactance  the  cost  is  })rac- 
tically  prohibitive  at  present.  It  is  a  curious  anomaly 
that  in  some  cases  it  may  be  cheaper  deliberately  to  add 
inductive  reactors  to  the  line  in  order  to  decrease  the 
size  of  series  capacitor  required  to  produce  a  desired 
result. 


If  large  current  capacity  is  required  through  a  high 
reactance  it  may  be  necessary  to  connect  the  units  in 
series-parallel,  which  will  quadruple  the  size  of  capacitor 
unit.  However,  such  a  condition  is  not  likely  to  be 
encountered  at  distribution  voltages. 

For  loads  which  are  more  or  less  steady,  changing 
only  comparatively  slowly,  where  induction  type  voltage 
regulators  controlled  through  properly  adjusted  com¬ 
pensators  are  used,  overcompensating  capacitors  will  be 
very  satisfactory.  However,  if  there  is  some  condition 
such  as  a  heavy  motor-starting  current,  probably  of  low 
power  factor,  which  is  a  considerable  portion  of  the 
total  line  current  flowing  through  the  capacitor,  the  result 
may  be  a  decided  voltage  rise. 

To  illustrate  this  point,  let  us  assume  that  w'e  have 
the  same  circuit  conditions  as  shown  in  Fig.  Ic,  but  with 
an  added  motor-starting  current  of  50  amp.  at  30  per 
cent  power  factor.  A  comparison  of  the  vector  diagrams 
in  Fig.  Ic  and  Id  shows  that  a  voltage  rise  of  approxi¬ 
mately  3^  per  cent  will  be  produced  by  the  transient  low 
power-factor  starting  current.  When  it  is  considered 
that  induction-type  voltage  regulators  do  not  act  instan¬ 
taneously  it  must  be  realized  that  a  condition  will  obtain 
under  these  circumstances  which  is  fully  as  undesirable 
as  the  voltage  dips  due  to  excessive  inductive  voltage 
drop.  The  amount  of  overcorrection  should,  therefore, 
be  carefully  determined  to  suit  conditions. 

The  ideal  condition  would  be  low  ohmic  capacitors, 
small  in  size  and  reasonable  in  cost,  which  could  be  in¬ 
stalled  at  intervals  of  a  mile  or  so,  and  thus  give 
a  comparatively  flat  voltage  regulation  characteristic 
throughout  the  length  of  the  circuit. 


Hollow  Concentric  Cables 

Control  Conductor  Vibration 

With  rising  diameters  of  transmission  cables  and  grow¬ 
ing  tower  distances,  vibrations  of  these  heavy  conductors 
under  the  influence  of  wind  are  difficult  to  overcome.  Re¬ 
cent  investigations  of  the  problem  have  led  to  the  develop¬ 
ment  of  a  new  type  of  cable,  which  in  itself  is  vibration¬ 
less  {Bulletin  Suisse  des  Electriciens,  May  1934).  If 
two  wires  are  stretched  out  together  in  parallel,  and 
the  two  have  greatly  different  frequencies  of  vibration, 
the  combination  of  the  two  is  incapable  of  sustaining 
vibrations.  A  practical  design  of  such  a  twin  cable  may 
consist,  for  example,  of  a  hollow  cable,  with  a  solid  wire 
or  a  thin  solid  cable  loose  in  the  center  of  it.  If  the  outer, 
hollow  cable  is  made  of  some  mechanically  strong  alloy, 
the  inner  cable  can  be  pure  aluminum  and  acts  as  chief 
conducting  part  of  the  combination.  In  this  case  the 
vibration  frequency  of  the  inner  cable  is  lower  than  that 
of  the  surrounding  hollow  cable. 

On  the  other  hand,  if  the  calculation  indicates  that  the 
reverse  condition  is  the  more  desirable  one.  a  solid  gal¬ 
vanized  cable  is  used  inside,  in  which  case  the  outer  enve¬ 
lope  carries  most  of  the  current,  while  the  steel  cable  acts 
chiefly  as  the  supporting  member.  In  laying  out  such 
twin  cables  attention  must  be  paid  to  the  proper  tension 
in  both  members.  On  all  of  the  supporting  masts  merely 
the  outer  cable  is  clamped,  while  on  all  tension  points 
separate  clamping  of  the  outer  and  the  inner  cable  must 
be  provided. 
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ail  explosion  pot  containing  water  is  employed,  d'he 
moving  contact  rod,  when  the  breaker  opens,  leaves 
the  fixed  contact  in  an  upward  direction  and  the  water 
surrounding  it  is  turned  into  steam  by  the  arc  thus 
formed.  When  the  moving  contact  passes  out  of  a 
throat  in  the  top  of  the  explosion  pot  the  steam  expands 
and  the  turbulent  and  blast  effect  cool  and  de-ionize  the 
arc  space.  The  upw'ard  travel  is  controlled  by  acceler¬ 
ating  springs  and  at  the  end  of  the  stroke  the  movement 
is  arrested  by  dashpots.  The  gases  formed  by  the  arc 
expand  into  inclined  chambers  behind  the  explosion  pots. 

Circuit  breakers  are  arranged  for  remote  electrical 
control  by  means  of  free-handle  solenoid-closing  eiiuip- 
nient.  For  emergency  reclosing,  force  and  speed  suffi¬ 
cient  to  overcome  the  steam  pressure  generated  in  the 
expansion  chamber  are  obtained  by  igniting  a  charge  of 
gunpowder  in  a  cylinder  below  the  operating  plunger. 
Ignition  is  obtained  by  a  small  element  energized  from 
the  normal  tripping  battery.  Only  one  closing  mecha¬ 
nism  is  provided  and  is  conveniently  attached  to  any 
breaker  in  the  group. 


I-Beams  Make  Durable 
Transformer  Platform 


By  F.  W.  LACHICOTTE 

Electrical  Engineer,  Southern  Public  Utilities  Company,  Charlotte, 


For  transform- 
e  r  installations 
above  25  kva.  in 
total  capacity  an 
I-beam  platform 
is  used  on  this 
property.  T  h  e 
poles  are  set  with 
10  ft.  clear  be- 
tw'een  and  the 
platform  is  made 
practically  12  ft. 
long  of  3  X  5-in. 
I-beams  supported 
on  two  channels  at 
each  pole.  Cross 
bracing  is  pro- 


Differential  Float  Relay 
Watches  Cable  Oil 

By  RICHARD  BANZ 

Chicago,  III. 

To  reduce  maintenance  costs  a  type  of  float  relay  has 
been  installed  in  gravity  pressure  reservoirs  for  oil- 
filled  cable  by  the  Commonwealth  Edison  Company, 
Chicago.  By  its  indications  of  extraordinary  conditions 
of  high  or  low  oil  in  the  line  or  of  significant  differences 
in  oil  conditions  as  between  the  three  single-conductor 


-/?'-// - 

^*■22 in. 


Three  3r.S-in. 
I-beams 


%-in.  brace 
t%>i.  S-in.  channel 
2ff.  8 Inf. ^-in  brace  '' 


Detail  A 


Two  25-kva.  transformers  on  all-metal  platform  and 
general  details  of  I-beam  components 

vided  on  the  under  side  at  the  middle ;  the  floor  “boards” 
provide  the  re(|uisite  bracing  on  the  upper  side  of  the 
beams.  .Ml  material  is  hot-dip  galvanized  after  ends  are 
cut  and  holes  drilled. 


^Telephone 
receiver  corol\ 


'Cable  of 
signal 
circuit 


Detail  A 


British  Water  Breakers 
Reclosed  by  Powder  Explosion 

Improved  water  circuit  breakers,  the  first  to  be  built 
in  Great  Britain,  have  been  installed  in  the  St.  Albans 
substation  of  the  North  Metropolitan  Electric  Power 
Supply  Comjiany.  The  breakers  are  rated  at  250,000  kva. 
at  22  kv..  hut  have  successfully  interrupted  274,000  kva. 
at  10.3  kv.  recovery  voltage,  according  to  the  Electri¬ 
cal  Afi’T’/Vxo  (England).  In  this  new  British  design 


'Spherical 
copper  float 
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PRACTICE 


cables  in  the  line  the  relay  has  made  it  2  ;  z  -  Squeeze  fyp, 

unnecessary  to  patrol  the  line  looking  'i 
for  oil  leaks  as  frecpiently  as  was  con-  i  6  -  Safety  swifa 

sidered  necessary  before  this  practice  i  \~-^Rarf^7a^ . 

was  instituted.  :  9  -  Approved  gnu 

The  expedient  thus  increases  serv-  i  ^  ^ 

ice  reliability,  insures  better  operating  > 

conditions  and  reduces  hazards,  too.  °  •  ^ 

As  shown  in  the  accomjianying  V/ 
diagram  the  relay  is  an  extremely  sim-  [*  ^  ^  *  r 

pie  device.  Floats  in  the  three  cabb  Ma,  _ 7  J 

tanks  carry  vertical  rods,  on  the  cen-  I*  '  T  3  Sxn 

ter  one  of  which  is  a  pair  of  cross-  j||'° 

pieces  terminating  in  extended  spring  Coid  wah 

brass  or  bronze  strips.  Into  the  jaws  ■  “  -  .. 

thus  formed  project  metal  arms  at-  '  ^ 

tached  to  the  riser  rods  of  the  floats  R 

in  the  tanks  on  each  side.  Thus  if  the 
oil  levels  in  the  three  tanks  remain  fairly  constant  in  rela¬ 
tion  to  each  other  no  contacts  are  made  between  the  arms 
on  the  rods.  But  if  the  relationship  of  oil  pressures  in  the 
three  cables  is  significantly  changed,  say,  by  a  leak  in 
one.  then  the  jiarticular  float  drops,  a  contact  is  made 
and  a  signal  results.  On  the  drawing  are  two  details 
"A.”  These  are  contacts  that  signal  the  limits  of  up- 
and-down  movement  of  the  whole  assembly  and  con¬ 
stitute  a  check  upon  the  oil  conditions  in  all  three  cables 
at  once. 


Range  Wiring  Standardized 
for  Old  and  New  Installations 

The  above  drawings  show  the  wiring  scheme  suggested 
to  contractors  by  the  Public  Service  Company  of  North¬ 
ern  Illinois  for  range  installations.  The  meter  may  be 
installed  either  in  the  basement  or  other  point  at  loca¬ 
tion  of  main  line  switch  or  outside  of  building.  The 
meter-switch- fuse  sequence  is  used  with  standard  meter 
])ull  box  equi])ped  with  meter  test  terminals  in  the  box 
(meter  pull  box  furnished  by  the  company). 

For  a  range  addition  installation  a  non-meter  test  ty])e 
switch  of  sufficient  size  is  required  as  entrance  switch. 
The  existing  lighting  switch  and  distribution  fuses  can 
be  connected  two-  or  three-wire  from  the  service  side  of 
the  entrance  switch,  using  the  existing  switch  as  an  addi¬ 
tional  entrance  switch. 

On  entirely  new  jobs,  when  both  range  and  lighting 
are  to  be  installed,  this  type  of  installation  may  be  used 
except,  as  is  shown  in  the  right-hand  sketch,  the  lighting 
switch  may  be  eliminated  by  installing  a  distribution  box 
only  and  placing  branch  fuses  for  range  and  lights 
therein.  The  main  entrance  switch,  in  this  case,  discon¬ 
nects  both  range  and  lighting  circuits  or,  if  circuits  are 
equipped  with  approved  circuit  breakers,  the  main  switch 
may  be  omitted  under  conditions  as  noted  in  the  National 
F.lectrical  Code. 

The  service  entrance  cable  to  the  meter  may  be  armored 
or  of  the  conventional  rigid  type  conduit.  The  rest  of 


Nofesy  !-  Where  hqhhng  distribution  is 

equipped  with  main  switch  and  I 

fuses,  connect  service  side  of  such  I 

switch  to  had  side  of  new  meter.  'W 

2~Rigid  conduit  to  be  used  where  ^ 

required  by  local  code. 

Descripfion  of  Material 

/  —Service  cap 

2  —  Approved  service  entrance  cable,  2  do.  6  R.  C.  and 
/■  Aio.  d  bare  with  armour 

Z  —  Squeeze  type  connector  2 

A  —  Approved  meterrpuH  box  and  test  links 

5  —  Range  cable. S'No.6  R.  C  wire 

6  —  Safety  switch  for  service  entrance  60  'A  .mains 

7  —  Range  receptacle  with  damp 

8  —  Range  cade  for  gnund 

9  —  Approved gnund  damp 


4  Approved  meter  pull  box 
t  furnished  by  PS.  Ca  (meter 

‘  3  I  and  put!  box  may  be  located 

at  some  other  pant  than 

.  I - 1  shown,  if /f  necessary,  provxfed 

*6  J  r  if  is  installed  ahead ofsennee 

• - ^  entrance  switch)  5 

Existing 

lighting 

switch 

Cold  water  pipe 


DeAcripfion  of  Material 

1  —Service  cap 

2  —  Approved  service  entrance  cable,  2-Ro.  6R.C 

and  /•  No.  6  bare  with  armour 
J  —Squeeze  type  connector 

4  —  Approved  meter  pull  box  and  test  links 

5  —  Range  cable  3-No  6R.C.  wire 

6  —  Safety  switch  for  service  entrance  60- A  mains 

7  —  Range  recepfock  with  damp 

8  — Range  cable  for  ground 

9  —  Approved  ground  damp 
to  —  Branch  circuit  box 

Note:-  Rigid  conduit  to  be  bsed 
where  required  by  local  code 


^  Approved  meter  puH  box 
furnished  by  PS  Ca  (meter 
and  puH  box  may  be  heated 
e6  at  some  other  point  than 

J  shown,  if  necessary,  proviaed 

it  is  installed  ahead  of 
3  service  entrance  switch) 

. Ranges  fuses 

. Lighting  fuses 

.w,  -Colei  water  pipe 


Range  wiring  under  old  and  new  standards 


the  wiring  may  be  either  non-metallic  sheathed  cable  or 
conduit  as  desired.  In  some  localities  municipal  codes 
require  rigid  conduit  for  certain  parts  of  the  wiring.  In 
all  cases  the  local  rules  govern. 


Good  Grounds  at  Poles 

In  the  past  a  lineman  drove  a  ground  rod  alongside  a 
pole  and  let  it  go  at  that,  without  bothering  whether  he 
really  established  a  good  ground  or  not.  In  very  recent 
years  a  realization  of  the  importance  of  good  grounds 
brought  about  both  a  more  careful  installation  of  ground 
rods  and  the  testing  of  grounds.  Very  often  when  a 
new  pole  is  set  stone  and  gravel  are  packed  in  around  it 
and  a  ground  rod  driven  alongside  the  pole  is  no  ground 
at  all,  whereas  if  driven  a  foot  or  two  away,  or  a  foot 
or  two  further  down,  it  may  give  an  excellent  ground. 
The  accompanying  illustration  of  West  Penn  Power 
Company  practice  shows  the  great  care  that  is  now  being 
used  in  ground  installations.  The  top  of  rod,  pipe  or 
connector  is  8  in,  below  ground  line.  Ground  molding 
extends  6  in.  below  ground  line.  Back  fill  around  con¬ 
nector  or  top  of  rod  must  be  free  of  cinders  or  slag. 


Ground  , 
moulding 


If  resistance  is  above  \ 
25  ohms  bury  TS pounds  I 
of  rock  salt. 


Do  not  bury  salt  m 
contact  with  rod 


4 ground 
rodclampl 


Use  No  6  or 
larger  wire 


r  ^  vY copper  covered  j 

t  ground  rod,  to  be  used  “ 

only  in  locations  affected 
by  mine  or  factory  drainage, 
near  slag  dumps  or  cinder  ms 


To  drive  pipe  use 
X 12' through  bott 
and  2!Ii  x2g  square 
washer  as  driving 
cap.  flatten  other 
end  of  pifie  for 
driving  point 


^Galvanized  damp 
for  ^~pipe 


'  ^/exTgalvanized  steel  pipe, 
to  be  used  where  copper 
covered  rod  IS  not  required 


'7 me  pipe 
strap  attach 
with  Bdeopper- 
\weld  nails 


Poor  grounds  eliminated 


s  Solderless 
connector 

\  'Coil  may  be 
nailed  to  pole 

M  Coil  made  from 
I  Ih2orto0scrap 
■  copperwire.to 
be  used  where 
possible  instead 
of rod  or  pipe 
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Interconnection  Economies 
Through  Telemeter  Totalizing 


New  Station  and  Hydro  Connection  in 
Washington  Create  Operating  Problems 
That  Are  Solved  by  Thermal  Recorders 


By  W.  J.  LANK 

Potomac  Electric  Power  Company,  Washington,  D.  C. 


out  overloading  the  cable  circuits  during  periods  of 
high  river  flow  and  the  delivery  of  excess  efficient 
steam  power  during  periods  of  low  river  flow  is  quite 
apparent. 

Likewise,  the  rate  of  increase  and  dropping  load  on 
steam  plants  must  be  regulated  and  controlled  to  pre¬ 
vent  inefficient  boiler  room  operation.  Obviously,  the 
solution  of  this  problem  lay  in  some  totalizing  system 
which  would  record  the  system  load  together  with  its 
essential  components. 

After  careful  consideration  of  the  merits  of  various 
totalizing  and  remote  metering  instruments  available,  it 
was  decided  that  a  system  using  Lincoln  thermal  con¬ 
verters  and  Leeds  &  Northrup  potentiometers  was  the 
best  obtainable  for  the  purposes  outlined  above.  This 
system  was  more  practicable  for  adding  and  subtracting 


During  the  past  year  two  independent  power 
sources  were  added  to  the  Potomac  Electric 
Power  Company  system  of  Washington,  D.  C., 
supplementing  the  existing  Penning  station.  They  were 
the  Safe  Harbor-Baltimore-Washington  230-kv.  trans¬ 
mission  line  and  the  35,000-kw.  Buzzard  Point  steam¬ 
generating  station.  The  three  independent  sources,  each 
remote  from  the  other,  are  paralleled  through  load  cen¬ 
ters  to  obtain  assured  continuity  of  service  for  these  re¬ 
spective  load  centers.  The  operation  of  the  three  sta¬ 
tions,  naturally,  is  not  as  simple  as  was  experienced  with 
only  the  single  power  generating  station. 

Under  the  terms  of  the  Baltimore-Washington  agree¬ 
ment,  the  Baltimore  company  agrees  to  furnish  to  the 
W  ashington  company  “firm  peak  service,’’  or  all  power 
and  energy  above  a  certain  line,  known  as  the  “Wash¬ 
ington  steam  line.’’  The  “Washing¬ 
ton  steam  line’’  is  established  and  re¬ 
established  each  year  contingent  upon 
the  growth  of  the  Washington  system 
indicated  peak.  This  is  in  addition  to 
other  energy  interchanged  between 
the  two  companies  in  order  to  obtain 
maximum  over-all  economy  of  gen¬ 
eration. 

Because  of  this  contract,  the  maxi¬ 
mum  indicated  W’ashington  system 
load  became  a  figure  of  extreme 
importance.  Although  the  Washing¬ 
ton  system  load  is  remarkably  steady, 
due  to  the  fact  that  there  are  no  large 
industrial  customers,  it  was  impos¬ 
sible  to  obtain  this  value  by  adding  the 
wattmeters  of  the  Buzzard  Point  gen¬ 
erator,  the  nine  Penning  generators 
and  the  incoming  or  outgoing  load  on 
the  Takoma  interconnection,  became 
of  power  swings  as  a  result 
of  interconnection  between 
the  Baltimore,  et  al.,  and 
W’ashington  generators. 

The  necessity  of  obtain¬ 
ing  close  regulation  of  the 
Washington  steam  plants  in 
order  to  absorb  all  of  the 
available  hydro  energy  with- 


Bennm^  ^oiHqn 


(a)  At  Benning  station  are  four  Micro- 
max  recorders  which  show ;  ( 1 )  Total 

steam  load.  (2)  Buzzard  Point  steam  load. 
(3)  Takoma  tie-line  load.  (4)  Washing¬ 
ton  system  load. 


Direction  of  power  ■ 


■standarh 
•  circuit 


Takoma 
toad 
I  recorder 


To  recorder 


Totalizing 

recorder 


There  are  also  recorders  at  the  Buzzard 
Point  and  Takoma  stations. 


\d  station 


Buzzat 


■>ma  station 


,  Direction  of  power- 


3-phase  4-wire 


Station 

recorder 


Station 

recorder 


3- phase  4- wire 
Lincoln  thermal 
converter 


Sfherrra!  I 
/converfet 


\Thermal\ 


(b)  Delta  connections  for  thermal  con¬ 
verters  in  Buzzard  Point  station  and  Nos. 
4  to  12  in  Benning  station. 

(c)  Takoma  station  has  a  four-wire  Y 
connection  for  the  converters. 


System  and  station  loads  totalized  at  key  station 
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Micromax  recorders  of  the 
thermal  converter  totalizer 
in  the  load  dispatcher’s 
office  of  Benning  Station 


the  swinging  generator  and  tie-line 
loads  to  obtain  the  system  load  than  dy¬ 
namic  instruments.  As  well  as  being  low 
in  first  costs,  the  Leeds  &  Northrup  sys¬ 
tem  had  demonstrated  good  sensitivity, 
reliability,  ruggedness  and  accuracy 
under  actual  operating  conditions. 

Operators  were  already  familiar  with 
the  use  and  maintenance  of  the  Leeds 
&  Northrup  recorders.  This  system  was 
placed  in  operation  in  September,  1933. 

The  wiring  scheme  used  in  the  in¬ 
stallation  of  the  totalizing  meters 
is  shown  in  an  accompanying  illustra¬ 
tion.  The  “total  steam  load”  is  arranged  to  sum  up  the 
Henning  and  Buzzard  Point  loads.  The  Washington 
system  load  recorder  adds  to  the  total  steam  load  the 
amount  of  energy  in-feed  from  Takoma  or  deducts  the 
amount  of  out-feed  from  Takoma. 

A  Lincoln  thermal  converter  is  connected  to  the  cur¬ 
rent  and  potential  transformers  of  each  unit.  This 
current  and  potential  flow  through  resistances  in  such  a 
way  as  to  heat  one  end  above  the  other  of  a  thermo¬ 
couple.  The  d.c.  potential  produced  by  this  thermocouple 
bears  a  direct  relation  to  the  kilowatt  output  of  the 
unit.  This  voltage,  or  the  sum  of  several  of  these 
voltages,  is  balanced  by  a  standard  Leeds  &  Northrup 
null  type  potentiometer  and  the  slide  wire  on  the  poten¬ 
tiometer  is  calibrated  directly  in  kilow’atts.  Of  course, 
the  direct  relation  between  d.c.  potential  and  kilowatts 
gives  a  linear  scale.  The  polarity  of  the  d.c.  potential 
depends  upon  the  direction  of  power  flow,  so  if  power 
changes  in  direction  this  converter  will  automatically 
subtract,  if  it  added  before.  These  thermal  converters 
may  be  termed  the  “quick-response”  type,  in  that  they 
will  show  90  per  cent  of  true  maximum  load  change  in 
eight  seconds  and  100  per  cent  in  thirty  seconds. 


Interconnection  is  only  justifiable  when  it  makes 
capital  and  operating  economies  possible,  but  to 
know  whether  they  are  being  attained  calls  for  a 
continuous  supply  of  facts.  Telemeter  totalizing 
is  often  the  only  way  of  providing  adequate  in¬ 
formation  from  scattered  points.  The  thermal 
recorder  installation  in  Washington  gives  these  es¬ 
sential  data  with  high  accuracy. 


Readings  from  Takoma  and  Buzzard  Point  recorders 
are  automatically  transmitted  to  Benning  over  telephone 
lines,  using  one  circuit  from  each  station.  Retransmitters 
are  used  for  the  purpose  that  a  fault  on  any  telephone 
line  will  only  affect  the  reading  from  that  particular 
station.  Since  only  a  potential  is  balanced  and  no  cur¬ 
rent  flows  except  during  periods  of  change,  the  resist¬ 
ance  of  the  telephone  line  does  not  affect  the  accuracy. 


although  a  large  change  in  resistance  would  theoretically 
affect  the  sensitivity.  The  voltage  used,  a  maximum  of 
about  1  volt,  makes  leakage  current  unimportant. 

The  manufacturer  guaranteed  an  accuracy  (for  the 
system  as  a  whole)  of  per  cent  at  any  point  on  the 
scale  within  ten  seconds  after  any  change.  Actually, 
we  have  found  the  instruments  catch  all  changes  in 
Washington  system  load,  and  by  comparison  with  in¬ 
tegrated  readings  the  error  is  less  than  1  per  cent.  The 
only  maintenance  or  adjustment  required  so  far  is  re¬ 
placement  of  dry  cells  and  minor  adjustments  common 
to  Leeds  &  Northrup  potentiometers  used  for  other 
purposes. 

By  the  use  of  these  meters  the  load  dispatcher  has 
been  able  to  approach  perfect  load  division  between 
plants  and  materially  improved  operation  during  times 
of  rapidly  changing  loads.  Likewise,  the  records  from 
these  recorders  have  materially  aided  in  the  analysis  of 
intercompany  billing,  steam  operation  and  system 
troubles. 

Textile  Mill  Capacitor 
Permits  Load  Expansion 

Faced  with  the  realization  that  its  plant  load  w’as  ap¬ 
proaching  the  capacity  of  its  own  power  plant  the  Wyan¬ 
dotte  Worsted  Company,  Pittsfield,  Mass.,  purchased  a 
capacitor,  w’hich  improved  the  power  factor  and  cut 
down  the  load  current.  The  power  plant  is  rated  at  500 
kw.,  three  phase  at  230  volts,  with  full-load  current  rat¬ 
ing  of  1,500  amp.  The  load  was  running  up  to  between 
400  and  450  kw.  at  a  power  factor  between  65  and  70 
per  cent.  The  peak  load  current  was  thus  1,700  amp., 
which  was  considerably  above  the  rating  of  the  turbo¬ 
generator. 

Installation  of  a  240-kva.,  4,000-volt  General  Electric 
capacitor  reduced  the  load  current  peak  from  1,700  to 
1,300  amp.  and  raised  the  power  factor  from  67  to  88  per 
cent.  As  a  result  of  voltage  improvement  excitation 
conditions  were  also  improved.  Addition  of  new  motors 
can  now  be  undertaken  without  overloading  the  turbo¬ 
generator. 
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Utility  Margin  Over  1933  .Grows 


Evidences  continue  of  a  gradual  upward  trend 
in  the  operations  of  electric  light  and  power  com- 
])anies.  April  brought  a  total  revenue  from  ulti¬ 
mate  consumers  fully  equal  to  that  of  March,  whereas  a 
slight  decline  is  usual.  The  revenue,  rejwrted  by  the 
Edison  Electric  Institute  as  $149,851,700,  was  5.2  per 
cent  greater  than  last  year.  The  rate  of  gain  over  1933 
has  been  gradually  expanding  from  the  1.1  per  cent  in 
January,  and  the  very  material  growth  in  energy  output 
is  at  last  being  reflected  in  the  revenue  figures. 

Energy  production  amounted  to  6,980,671,800  kw.-hr. 
(excluding  public  utilities  not  regarded  as  central 
stations),  according  to  the  U.  S.  Geological  Survey,  and 


Revenue  in  April  was  $149,851,700,  5.2  per  cent 
over  last  year’s,  while  output  rose  15.2  per  cent 
and  large  industrial  sales  increased  28.7  per  cent. 
Earnings  in  Central  states  rose  8.1  per  cent. 

so  was  somewhat  less  than  in  May,  though  the  daily 
average  for  the  two  months  was  about  the  same.  There 
was  an  increase  of  15.2  per  cent  over  last  year,  against 
15.9  in  March,  11.5  in  February  and  10.0  in  January. 
The  period  of  comparison  here  used  preceded  the  rapid 
increase  that  occurred  shortly  before  the  middle  of  1933. 
Production  from  water  power  rose  to  47  per  cent  of 
the  total,  a  proportion  that  has  only 
occasionally  been  exceeded.  The  amount 
was  considerably  greater  than  in  March, 
while  production  from  fuels  was  nearly 
15  ])er  cent  less. 

Industrial  use  grows 

Sale  of  energy  at  wholesale  has  in¬ 
creased  17  |x.*r  cent  since  the  end  of 
1933,  the  amounts,  in  millions  of  kw.- 
hr.,  during  the  first  four  months  of 
the  current  year  being  as  follows: 
January,  2,748;  February,  2,831; 
March,  2,971;  April,  3,119.  The  last 
figure  indicates  a  gain  of  28.7  per  cent 
over  the  like  month  of  1933.  Domestic 
energy  sales  were  4.7  per  cent  greater 
and  retail  commercial  sales  7.6  per  cent 
greater  than  a  year  ago. 
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Central  states  lead  in  recovery 


Table  1 — Monthly  Revenue  from  Ultimate  Consumers  and  Energy 
Output  of  Central  Stations  in  the  United  States 

Compared  with  Corresponding  Month  of  Previous  Year 


Month 

1934 

Revenue  from 
Ultimate  Consumers 

Energy  Generated,  Millions  of  Kw.-Hr.* 

Total 

Hydro 

Fuel 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

.April . 

149,852 

+  5.2 

6,981 

+  15.2 

3,282 

+  11.4 

3,699 

+  18.8 

March . 

149,780 

+  5.  1 

7,261 

+  15.9 

2,933 

+  1.8 

4.328 

+  27.8 

February . 

154.832 

+  3.4 

6,572 

+  11. 0 

2,136 

—  15.8 

4,436 

+  31.0 

January . 

162,070 

+  1.1 

7.174 

+  10.0 

2  820 

—  0.3 

4,354 

+  17.4 

Table  II — Regional  Revenue,  Energy  Output,  in  April,  1934 

Compared  with  Corresponding  Month  of  Previous  Year 


Geographical 

Region 

Revenue  from 

Ult.  Consumers 

Energy  Generated,  Millions  of  Kw  -Hr.* 

Total 

Hydro 

Fuel 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

United  States. . 
New  England  ... 
Middle  .Atlantic  . 
East  No.  Central . 
West  No.  Central. 
South  .Atlantic  , 
East  So.  Central  ( 
West  So.  Central.. 

Mountain . 

Pacific . 

149,852 

12,990 

44,469 

34.677 

12,495 

18,690 

7  940 
4.240 
14,351 

+  5.2 
+  6.  1 
+  2.7 
+  8.  1 
+  4.  1 

+  4.2 
+  5.9 
+  3.7 
+  7.4 

6,981 
493 
1.744 
1,679 
412 
/  888 
\  270 
325 
223 
947 

+  15.2 
+  20.7 
+  17.4 
+  19.5 
+  5.4 
+  10.9 
+  10.7 
+  9.3 
+  21.6 
+  13.7 

3,282 

312 

696 

244 

135 

607 

227 

31 

182 

848 

+  11.4 
+  13.2 
+  30.4 
—  6.8 
—  9.2 
+  3.7 
+  9.6 
+  27.0 
+  28.  1 
+  12.0 

3,699 

181 

1,048 

1,435 

277 

281 

43 

294 

41 

99 

+  18.8 
+  36.2 
+  10.  1 
+  25.4 
+  14.5 
+  30.5 
+  17.0 
+  7.7 
—  1.0 
+  31.2 

*By  courtesy  of  U.  S.  Geological  Survey,  with  deductions  for  operations  not  regarded  as  central 
station. 


The  most  conspicuous  regional  improve¬ 
ment  in  revenue  over  last  year  came  in  the 
East  North  Central  division,  which  accounts 
for  almost  one-fourth  of  the  country’s  total. 
It  amounted  to  8.1  per  cent.  Next  was  the 
Pacific,  with  7.4  per  cent,  and  New  England, 
with  6.1  per  cent.  Other  regions  showed 
less,  w’ith  the  Middle  Atlantic  at  the  foot 
of  the  list,  with  2.7  per  cent. 

The  revenue  figures  here  given  refer  to 
receipts  from  ultimate  consumers  only. 


Table  III — Allocation  of  Energy, 
April,  1934 

Compared  with  Corresponding  Month  of  Previous  Year 


Class  of  Service 

Millions 
of  Kw.-Hr. 

Per  Cent 
Inc. 

6,978 

+  15  8 

1,136 

+  9.6 

5,842 

+  17.  1 

1,026 

+  4.7 

1,059 

+  7.6 

3,119 

+  28.7 

176 

—  1.2 

356 

+  11.8 

59 

+  12.1 

47 

—  8.9 

_ 

♦Generated,  purchased  from  other  sources  and  imported 
lees  energy  used  in  railway  and  other  departments. 
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Teleregister  board  room  and 
adjoining  rooms  of  brokerage 
office  are  air  conditioned.  Note 
the  inlet  grilles  at  the  floor 
level  and  the  bank  of  exhaust 
grilles  under  the  lighting  core. 
The  lighting  for  this  room  was 
described  in  Electrical  World 
of  August  15,  1931,  page  272. 


By  R.  G.  HUTCHINSON 

W'etmore-Scott  Company,  Boston 

and  D.  W.  RAMSAY 

Industrial  Division, 

VC'estinghouse  Elec.  &  Mfg.  Co.,  Boston 


Broker 


Pioneers 


in  Customer-Comfort 


During  the  ])ast  summer  season  one  of  the  largest 
brokerage  houses  in  Boston  air-conditioned  its 
rooms  for  the  comfort  of  customers  and  em¬ 
ployees.  The  facilities  of  its  board  room  are  modern  in 
every  detail  and  attract  large  numbers  of  customers 
throughout  the  trading  hours.  Extreme  discomfort  could 
be  corrected  only  by  the  installation  of  air-conditioning 
equipment.  The  “wires  room,”  “margins  room”  and 
“head  margins  room”  have  no  outside  exposures  and  are 
separated  from  the  board  room  by  wood  and  clear  glass 
partitions.  During  periods  of  heavy  trading  many  clerks 
are  employed  in  these  rooms  and  working  hours  continue 
well  into  the  night.  The  effect  of  working  for  long 
periods  in  oppressive  air  was  extremely  enervating  and 
conducive  to  low  efficiency. 

There  existed  a  ventilating  and  heating  system  which 
supplied  air  to  the  four  rooms  under  consideration. 
Three  exhaust  systems  of  low  capacity  removed  air  from 
various  points  in  the  rooms.  Due  to  the  lack  of  suitable 
locations  for  unit  type  equipment,  it  was  determined  to 
utilize  the  ventilating  system  for  the  distribution  of  con¬ 
ditioned  air.  This  plan  could  quite  readily  be  followed 
for  the  supply  fan  and  heater  casing  were  located  in  a 
l)enthouse  immediately  outside  of  the  board  room  on  a 
flat  roof. 

.A.  specially  designed  penthouse  was  constructed  at  a 
point  near  to  the  ventilating  equipment. .  In  this  inclosure 
were  mounted  two  air-cooled  Freon  condensing  units 
each  of  48,000  B.t.u.  per  hour  rating.  Two  evaporator 
coils  of  like  capacity  were  placed  in  the  existing  heater 
casing  between  the  heating  coils  and  the  fan  intake.  Each 
compressor  and  its  evaporator  coil  were  connected  in¬ 
dependently  to  provide  flexibility  of  operation.  All 


Strictly  business  considerations  dictate  most  air- 
conditioning  installations  in  semi-public  places. 

Here  is  a  stock  broker  who  in  the  interests  of 
comfort  for  customers,  new  zeal  and  efficiency  of 
employees  and  hopes  of  more  business  did  a  little 
pioneering. 

piping  and  wiring  between  the  two  penthouses  was  car¬ 
ried  through  conduits  with  boxes  at  each  turn.  In  this 
manner  all  fittings  in  the  liquid  and  suction  lines  are 
readily  available  for  periodical  inspection.  Electric  con¬ 
trol  switches  are  located  at  a  convenient  point  in  the 
board  room. 

Determination  of  the  total  volume  of  air  to  be  handled 
received  careful  consideration.  Different  jwoblems  of 
circulation  presented  themselves  in  the  various  rooms,  the 
board  room  having  a  height  of  two  stories.  Air  tempera¬ 
ture  at  the  supply  grilles  and  location  of  those  outlets 
were  the  determining  factors.  A  total  volume  of  3,600 
cu.ft.  per  minute  was  adopted,  giving  an  average  5.8- 
minute  air  change.  Tests  of  operation  showed  a  gentle 
air  motion  with  a  sufficiently  high  entering  air  tempera¬ 
ture  to  preclude  the  possibility  of  cold  spots  or  draughts. 

.A  material  smoke  problem  was  encountered.  To  over¬ 
come  this  condition  2,000  c.f.m.  of  outside  air  was  in¬ 
troduced  at  the  intake  of  the  heater  casing.  A  duct  con¬ 
nection  was  made  from  one  of  the  exhaust  fans  to  the 
same  point  and  1,600  c.f.m.  of  air  was  recirculated  from 
the  board  room.  The  outside  and  recirculated  airs  were 
mixed  and  subsequentlv  passed  through  filters  and  over 
the  evaporator  coils.  The  fresh  air  supply  to  the  rooms 
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varied  from  24  to  43  c.f.m.  per  person  and  averaged  a 
ten-minute  air  change. 

It  was  necessary  to  provide  for  the  exhaust  of  2,000 
c.f.m.  from  the  conditioned  space.  Two  exhaust  fans 
remained  unused  so  those  fans  were  employed  for  the 
purpose.  One  fan  drew  air  from  the  board  room,  while 
the  other  was  connected  to  the  three  smaller  rooms.  Their 
volumes  were  adjusted  to  handle  somewhat  less  than 
2,000  c.f.m.,  thereby  creating  a  slight  plus  pressure  in 
the  conditioned  space  and  causing  an  exfiltration  through 
doors  and  windows.  Exhaust  to  the  atmosphere  from  the 
ooard  room  was  divided  between  floor  and  ceiling  level 
grilles.  Thus  the  smoke  and  excessively  warm  air  which 
tended  to  rise  and  mix  with  the  incoming  conditioned  air, 
which  was  introduced  through  ceiling  outlets,  was  drawn 
out  through  the  upper  grilles.  The  lower  exhaust  out¬ 
lets  produced  a  desirable  diffusion  of  the  entering  air 
and  cleared  that  level  of  smoke  and  odors. 

Customers  attracted  by  comfortable  atmosphere 

Operation  of  the  Freon  compressors  balanced  well 
against  the  existing  loads.  Head  pressures  of  145  to 
155  lb.  gage  were  maintained,  while  suction  pressures 
varied  from  30  to  40  lb.  The  cooling  effect  of  the 
evaporator  coils  on  the  air  was,  of  course,  dependent  on 
the  relation  between  the  sensible  and  latent  heat  loads. 
Reduction  in  air  temperature  ranged  from  10  to  19 
deg.  F.  Cooling  of  the  conditioned  space  registered  be¬ 
tween  5  and  1 1  deg.  in  accordance  with  the  amount  of 
heat  and  moisture  removed.  In  extremely  humid  weather 
a  steady  flow  of  condensate  from  the  evaporator  coil 
drip  pans  was  observed.  At  all  times  a  condition  of  com¬ 
fort  was  maintained  as  the  inherent  functioning  of  the 
equipment  adapted  itself  to  stress  either  cooling  or  de- 
humidifying  as  weather  conditions  required. 

The  value  of  such  an  installation  to  a  brokerage  house 


Compressors  installed  in  roof  penthouse 

Towers  have  been  removed  to  show  intake  of  air-cooled 
Freon  compressors.  Air  discharge  is  from  the  side 
and  bottom. 


is  indisputable.  New  customers  are  attracted  to  a  board 
room  in  which  a  condition  of  comfort  prevails  regardless 
of  internal  crowding  and  outdoor  discomfort.  The  verv 
fact  of  the  installation  of  air-conditioning  equipment 
labels  the  institution  as  progressive  and  solicitous  of  its 
customers’  physical  comfort.  The  monetary  return  in 
increased  efficiency  of  employees  is  difficult  to  estimate 
accurately,  but  it  is  markedly  apparent  that  work  will  be 
performed  more  accurately  and  quickly  and  in  a  better 
spirit  if  the  mind  and  body  are  relieved  of  the  depressing 
eflfect  of  excessive  heat  and  humidity. 


Utilities  Use 
30,575,000  Tons  of  Coal 

During  1933  public  utility  plants  consumed  30.575,000 
tons  of  coal,  9,940,000  bbl.  of  fuel  oil  and  102,601,- 
000,000  cu.ft.  of  gas.  Nevertheless,  the  amount  of  coal 
burned  was  only  two-thirds  as  great  as  in  1929.  Nearly 
half  of  the  decrease  was  achieved  by  greater  efficiency 
in  the  use  of  fuel,  the  remainder  was  due  to  a  combina¬ 
tion  of  a  smaller  total  output  and  a  record  production 
from  water  power. 

These  figures  relate  to  all  public  utility  plants  as  com¬ 
prised  in  the  final  report  by  the  U.  S.  Geological  Survey 
on  operations  in  1933.  This  embraces  central  stations, 
including  municipal  plants,  together  w’ith  plants  oper¬ 
ated  by  electric  railways  and  railroads,  the  Bureau  of 
Reclamation,  public  w’orks  and  that  part  of  the  output 
of  manufacturing  plants  which  is  sold.  Further  reduc¬ 
tion  was  made  in  the  average  amount  of  fuel  required 
to  produce  a  kilowatt-hour.  This  has  fallen  steadily 
from  3.2  lb.  in  1919  to  1.47  lb.  in  1933. 

The  following  table  summarizes  the  changes  during 
the  past  five  years. 


Energy  Output  in  Millions  of  Kw.-Hr. 


Year 

Total 

Water  Power 

Fuel  Power 

1929 

97,352 

34,629 

62,723 

1930 

95.936 

33,021 

62,915 

1931 

91,729 

30,603 

61,126 

1932 

83,153 

34,098 

49.055 

1933 

85,402 

34,727 

50,647 

Consumption  of  Fuel 

Y^ear 

Coal,  Short  Tons 

Fuel  Oil,  Pbl. 

Gas,  Mill.  Cu.ft. 

1929 

44,937,000 

10,124,000 

112,707 

1930 

42,898,000 

9,260,000 

120,290 

1931 

38,734,000 

8,123.000 

139,328 

1932 

30,290,000 

7,967,000 

107,875 

1933 

30,575,000 

9,940,000 

102,601 

Average  Fuel  Consumption  per  Kw.-Hr. 

Output  from  Coal, 
Oil,  Gas,*  Million 

Coal  Equivalent  of 

Year 

Kw.-Hr. 

Fuels,  Short  Tons 

Pounds  per  Kw.-Hr. 

1929 

62,284 

52,574,000 

1,69 

1930 

62.514 

50,654,000 

1.62 

1931 

60,768 

47,134,000 

1.55 

1932 

48,931 

36,600,000 

1.50 

1933 

50,542 

37,163,000 

1.47 

♦Output  from  wood  not  included. 
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Application  of  Selsyn  Control 
Adapts  Units  of  Paper-Making 
Assembly  to  Production  of  Vary¬ 
ing  Grades  of  Paper 


Fig.  1 — Selsyn  units  afford  re¬ 
fined  speed  control.  Speed  regu¬ 
lator  is  attached  to  d.c.  motor, 
which  drives  each  unit  of  this 
90-in.  paper  machine,  in  this  in¬ 
stance  or  the  first  drier  section, 
through  a  Falk  reduction  gear 


Paper  Making — 


A  Lesson  in  Co-ordinated  Speeds 


Fig.  2 — Speed  regulator  and 
cam  mechanism  on  panel- 
board 

Speed  regulators  are  the  L- 
shaped  units  on  each  panel  for 
this  eight-section  paper  ma¬ 
chine.  Cams  afford  same  quick 
response  at  all  paper  machine 
-peeds. 
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windings  on  both  stator  and  rotor,  are  each  connected 
to  a  compression  type  rheostat,  through  a  cam  and  lever 
mechanism,  which  operates  in  the  field  circuit  of  its  corre¬ 
sponding  direct-current  section  motor. 

Any  number  of  motors  by  this  system  control  may  be 
referred  definitely  to  the  same  reference  speed  or  master, 
and  90  long  as  their  speeds  are  in  proper  phase  relation¬ 
ship  with  the  master  nothing  happens ;  the  system  is  at 
rest.  But  if  there  is  any  angular  displacement  between  a 
section-driving  unit  or  its  Selsyn  transmitter  and  the 
master  this  displacement  is  immediately  taken  up  by  the 
differential  Selsyn  unit,  which  rotates,  thereby  changing 
the  field  setting  for  the  direct-current  driving  motor  and 
again  establishing  a  condition  of  correct  speed  with  the 
differential  Selsyn  unit  at  rest. 

In  his  system  the  voltage  of  master  and  transmitter  are 
equally  balanced  and  no  torque  is  developed  in  the  differ¬ 
ential  Selsyn  unit,  but  the  slightest  angular  displacement 
between  the  two  causes  current  to  flow  and  develops 


By  H.  W.  ROGERS 

Industrial  Engineering  Department,  General  Elearic  Company, 
Schenectady,  N.  Y. 


Manufacture  of  different  grades  of  paper  on 
the  same  machine  requires  the  ability  to  modify 
the  speed  of  any  of  the  various  units  at  will, 
within  certain  limits,  and  continue  to  maintain  the  rela¬ 
tive  speeds  of  the  group  within  very  close  limits,  as  two 
different  grades  of  paper  will  not  necessarily  have  the 
same  “draw”  or  stretch  from  one  end  of  the  machine  to 
tlie  other. 

These  conditions  require  a  master  or  reference  speed 
to  which  all  units  may  be  referred,  and  this  consists  of 
a  motor-driven  Selsyn  unit,  operated  from  the  same 
power  source  as  the  motors  to  be  controlled. 

Each  unit  of  the  paper  machine  is  driven  by  a  sepa¬ 
rate  direct-current  motor  to  which  is  connected  a  Selsyn 
transmitter  through  a  pair  of  small  tapered  pulleys  and 
a  V-belt,  as  shown  in  Fig.  1. 

The  rotors  of  these  trans¬ 
mitters  and  also  the  master 
Selsyn  unit  are  all  excited 
from  the  same  single-phase 
source,  while  the  stators  of 
the  transmitter  units  are  con¬ 
nected  to  the  stator  of  the 
master  Selsyn  through  differ¬ 
ential  Selsyn  units  (Fig.  3). 

The  differential  Selsyn 
units,  which  have  three-phase 


Fig.  3 — Draw-adjusting  mechanism  is  automatic 
or  manual 

Differential  Selsyn  unit  manipulates  compression  rheostat 
and  adjusts  the  field  to  maintain  the  speed  of  the  section- 
drivinB  motor. 


torque  in  the  differential  Selsyn  unit,  which  immediately 
rotates  in  one  direction  or  the  other,  depending  upon  the 
direction  of  displacement,  thereby  correcting  the  ten¬ 
dency  to  change  speed. 

The  function  of  the  tapered  pulleys  between  the  Selsyn 
transmitters  and  their  respective  controlled  motors  is  to 
permit  of  changing  the  speed  of  the  section  motor  units 
approximately  10  per  cent  by  shifting  the  V-l>elt.  Origi¬ 
nally  this  was  done  by  hand  at  the  back  of  the  paper  ma¬ 
chine,  and  subsequently  it  became  motor  operated,  con¬ 
trollable  from  push  buttons  on  the  front  of  the  machine. 
The  motor-ojierated  adjustment  of  “draw”  was  not  satis¬ 
factory  since  one  never  knew  how  much  the  sjieed  had 
been  altered. 

Draw  adjustment  is  automatic 

The  present  method  of  adjustment  involves  a  pair  of 
Selsyn  units  connected  in  the  conventional  manner,  one 
unit  being  geared  to  the  belt-shifting  mechanism  and  the 
other  mounted  on  the  front  of  the  paper  machine,  and 
since  units  of  this  type  accurately  transmit  angular  mo¬ 
tion,  the  ojierator  knows  positively  that  if  he  turns  the 
transmitter  Selsyn  one  revolution  the  receiving  Selsyn 
will  also  turn  one  revolution,  and  one  revolution  means 
a  definite  amount  of  speed  change. 

There  are  other  features  incorporated  in  this  system 
of  control,  such  as  the  variable  cam  which  assures  the 
same  quick  response  of  the  regulators  at  low-voltage 
operation  as  is  obtained  at  higher  voltages,  most  of  these 
systems  being  of  the  adjustable-voltage  type.  These 
variable  cams  are  all  automatically  adjusted  by  means  of 
a  small  shaft  connected  to  the  main  generator  rheostat, 
and  since  the  Selsyn  regulators  are  of  the  switchboard 
type  a  system  of  this  ty{ie  is  compact,  efficient,  reliable 
and  out  of  the  way.  whereas  other  systems  of  control 
rc(iuire  that  the  regulators  be  mounted  with  the  driving 
units  in  the  machine  room. 


•  •  •  INDUSTRY 


Banana  Ripening  Controlled 
by  Air  Conditioning 

Mass  control  of  the  ripening  of  liananas  to  meet  the 
varying  demands  of  the  New  England  market  and  the 
fluctuating  volume  of  incoming  shipments  from  the 
tropics  is  being  effectively  accomplished  by  an  extensive 
air-conditioning  installation  of  the  Meloripe  Fruit  Com¬ 
pany,  Boston,  subsidiary  of  the  United  Fruit  Company. 
Green  bananas  are  received  from  the  company’s  ocean 
fleet  and  placed  in  insulated  rooms,  each  of  which  is 
equipped  with  a  combination  fan,  brine  and  steam  coil 
unit  built  by  the  York  Ice  Machinery  Corporation  and 
designed  with  the  aid  of  a  Powers  regulator  system  to 
maintain  temperatures  close  to  stated  points  within  an 
ojx^rating  range  of  from  58  to  75  deg.  F.  The  lower 
temperature  is  required  to  hold  the  fruit  back  from 
ripening  and  the  higher  one  cannot  safely  be  exceeded. 
Tile  temperature  control  and  humidity  furnished  in  these 
rooms  enables  the  fruit  company  to  supply  the  market 
with  bananas  rijiened  to  meet  the  exj)ected  demand  and 
has  done  away  with  the  old  practice  of  delivering  green 
bunches  to  distributors  and  retailers  for  ripening  on 
their  premises  in  a  more  or  less  haphazard  fashion, 
involving  at  times  considerable  loss  through  too  rapid 
or  too  slow  maturing. 

To  provide  the  necessary  facilities  at  the  centralized 
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which  serves  banana  ripeninp  room  through  inclo.sed 
ceiling  duct  and  plaque-shielded  outlets  to  save  space 
rented  on  a  volume  basis. 


point  for  proper  control  of  ripening,  28  rooms  are  avail¬ 
able,  storing  from  800  to  1,800  bunches  each.  The 
insulation  of  the  rooms  is  equivalent  to  4  in.  of  cork 
and  the  temperature  is  held  automatically  within  about 
0.5  deg.  F.  of  the  point  set  for  the  different  service 
requirements. 

The  air-conditioning  units  are  of  two  sizes,  the  smaller 
ones,  serving  the  lower  and  smaller  rooms  (about  52x16 
x7  ft.),  being  rated  at  8.5  tons  cooling  capacity.  Each 
consists  of  an  assembly  mounted  between  the  ceiling  of 
the  room  and  the  floor  of  the  larger  rooms  above.  A 
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1.5-hp.,  220- volt  Westinghouse  variable-speed,  direct- 
current  motor  drives  two  American  Blower  double  in¬ 
take  squirrel-cage  fans  on  a  common  shaft  with  flexible 
coupling  between  motor  and  fans,  the  air  delivery  capac¬ 
ity  being  4,000  cu.ft.  })er  minute.  This  outfit  has  an 
inclosing  chamber  providing  short  air  run  to  the  (25 
deg.  F. )  brine  and  (18  lb.)  steam  coils  and  moisture 
eliminators  are  provided  in  each  assembly.  The  larger 
units  contain  four  fans  each,  direct  driven  by  a  3-hp. 
motor  of  the  same  make  and  general  design,  and  deliver 
8,000  cu.ft.  per  minute.  Maximum  motor  sj^eed  is  1,150 
r.p.m.  and  normal  speed  usually  aliout  8(X)  r.p.m.  The 
motors  operate  continuously  when  ripening  or  holding 
is  in  progress.  A  system  of  closed  air  circulation  is 
provided,  with  one  thermostat  (kt  room.  A  humidifying 
system  is  operated  under  manual  control  during  the 
(laytime.  The  flexibility  of  the  air-conditioning  service 
has  given  a  highly  satisfactory  control  of  fruit  rijien- 
ing  in  apjiroximately  a  year’s  use  of  the  installation  at 
this  important  receiving  and  distributing  station. 

Splitting  Crane  Drum 
Solves  Special  Hoist  Problem 

By  GEORGE  E.  WHITTAKER 

Resident  Elearical  Engineer, 

Chase  Brass  &  Copper  Company,  Cleveland 

•Among  the  diflFerent  operations  in  the  making  of  brass 
and  copper  seamless  tubing  are  several  that  require 
the  tubes  to  be  dipped  into  a  succession  of  tubs  for 
l)ickling  and  washing.  It  is  necessary  that  the  tubes 
he  thoroughly  drained  when  removed  from  each  liquid 
and  before  undergoing  the  next  dipping  operation. 

Regular  brass  mill  cranes  for  handling  these  tubes 
are  usually  equipped  with  two  hoists  operated  from  a 
single  drum  with  one  motor  and  one  control.  These 
hoists  are  located  about  7  ft.  apart,  each  with  a  main 
hook  to  which  is  attached  a  spreader,  fabricated  of 
structural  steel,  and  equipped  with  a  number  of  sec¬ 
ondary  hooks  to  handle  effectively  tubes  of  varying 
lengths. 

To  facilitate  the  drainage  of  these  tubes  at  the 


Cleveland  mill  of  the  Chase 
Brass  &  Copper  Company 
the  drums  of  the  cranes 
were  cut  in  half  and  each  half 
equipped  with  its  own  hoist, 
motor  and  control.  With 
the  two  control  levers  placed  side  by  side  in  the  crane 
cab  the  two  hoists  can  lie  operated  singly  or  in  unison, 
and  by  this  means  either  end  of  a  load  of  tulies  readily 
raised  higher  than  the  other  by  any  amount  desired  or 
considered  necessary  to  speed  the  draining. 

Working  Hours  Whistled 
by  Power  Link  to  Clock 

By  J.  W.  NASH 

Plant  Engineer  Bendix  Aviation  Corporation,  South  Bend,  Ind. 

Working  hours  in  the 
plant  of  the  Bendix 
Aviation  Corporation 
at  South  Bend,  Ind., 
are  not  signaled  at  start 
and  finish  by  any  hu¬ 
man  agency.  There  is 
no  power  plant  em¬ 
ployee  whose  duty  it  is 
to  lean  on  the  whistle 
cord  at  stated  times, 
morning,  noon  and 
night.  The  official 
whistle  blower  that 
does  the  clock  watching 
for  all  employees  is  a 
clock  itself.  The  equip¬ 
ment,  as  shown  in  the 
accompanying  illustra¬ 
tion,  includes  a  synchro¬ 
nous  clock  driving  a 
program  tape  on  which 
is  recorded  the  whistle 
schedule  for  a  week. 
Contacts  made  by  the 
movement  of  the  tajie 
close  the  circuit  of  the  “Thrustor,”  which  then  obliges  with 
corresponding  pull  or  pulls  upon  the  whistle  cord,  termi¬ 
nating  at  the  upper  right  in  the  illustration,  and  at  the 
other  end  of  the  lever  from  the  “Thrustor.” 


The  "Thrustor”  blows 
the  whistle 


Left — ^Tilting  bundle  of  tubes  from  pickling  tub  for  draining.  Right — Two  large  motors  handle  the  hoists, 

the  small  motor  moves  the  crane  trolley  laterally 
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LETTERS  TO  THE  EDITOR 


and  Gibson  (l/68th  size)  test  dan.c. 
Data  for  the  Boulder  Dam  model  will 
appear  in  a  subsequent  volume. 


Germany’s  380-Kv.  Line 

To  the  Editor  of  the  Electric al. World : 

With  reference  to  the  article  “Ger¬ 
many’s  380-Kv.  Line,”  on  page  623  of 
the  April  28,  1934,  issue  of  the  Elec¬ 
trical  World,  we  would  like  to  state  that 
although  the  neutral  of  the  220-kv.  line 
of  the  R.W.E.  is  not  solidly  grounded,  it 
is  grounded  through  Petersen  coils. 
Perhaps  this  additional  information  will 
be  of  interest. 

H.  ZIELINSKI, 

Resident  Engineer. 

Ailgejneine  Eiektricitiits-Geseiischaft,  • 
Schenectady,  X.  Y. 

Industry  Helps  Census 
to  Better  Statistics 

To  the  Editor  of  the  Electrical  World: 

I  have  just  tinished  reading  the  article 
“When  Use  Is  Measured  by  Compa¬ 
rable  Unit  Values,”  which  appears  in  the 
May  26  issue  of  the  Electrical  World. 
I  consider  this  article  most  interesting 
and  timely,  and  believe  it  will  do  much 
toward  clarifying  the  question  of  aver¬ 
ages  and  rates. 

In  our  final  report  of  the  Census  of 
Electric  Light  and  Power  Companies 
for  1932  we  are  not  presenting  compari¬ 
sons  w'ith  1927  in  the  statistics  on  the 
disposal  of  energy.  As  you  know, 
jirior  to  the  1927  report,  the  schedule 
called  for  practically  no  information  re- 


Seeing  and  Human  Welfare 

By  Matthew  Lucklesh.  Published  by  the 
Williams  &  Wilkins  Company,  Mount  Royal 
and  Guilford  Avenues,  Baltimore,  Md.  190 
pages,  illustrated.  Price,  $2.50. 

Evolution  teaches  us  that  biological 
adaptation  to  environment  is  a  matter  of 
generations  untold.  Modern  civiliza¬ 
tion  imposes  upon  our  eyes  close-up 
tasks:  work  of  primitive  peoples  in¬ 
volved  grosser  objects  at  greater  dis¬ 
tances.  Small  wonder  that  e.xcessive 
convergence  and  scanty  lighting  have 
made  us  a  race  of  adults  one-half  de¬ 
pendent  on  aids  to  vision.  The  toll  in 
fatigue,  discomfort  and  expense  is 
stuiiendous.  Measuring  it  in  terms  of 
curtailed  production  gets  only  a  fraction 
of  the  penalty  paid.  Seeing  is  far  more 
than  a  matter  of  relying  upon  the  retina 
to  get  a  rressage  to  the  brain.  Seeing 
includes  milking  the  object  so  advanta¬ 
geously  visible  that  the  ocular  task  is 
minimized.  Dr.  Luckiesh  show's  how’ 
human  welfare  lags  because  so  little  has 
been  done  to  conserve  the  seeing-energy 
and  the  correlated  reserves  of  energy  in 
the  human  being  viewed  as  a  seeing 
machine  in  this  world  of  machines. 


garding  disposal  of  energy  by  class  of 
service.  While  the  1927  report  carried 
disposal  of  energy  data  similar  to  those 
for  1932,  the  bureau  was  unable  to  se¬ 
cure  a  complete  breakdown  of  service 
and  was  obliged  to  carry  a  large  “un¬ 
distributed  by  class  of  service”  item. 
Therefore,  in  making  a  comparison  be¬ 
tween  the  1927  and  1932  figures,  the 
reader  would  have  to  take  into  account 
this  large  “undistributed”  item,  in  addi¬ 
tion  to  the  fact  that  the  two  years  are 
scarcely  comparable  since  1927  w'as  ap¬ 
proaching  the  peak  year,  while  1932  was 
during  the  depression  period.  Both  of 
these  factors  would  affect  the  average 
rate  for  the  various  classes  of  service. 

Z.  R.  PETTET, 

Chief  Statistician. 

Bureau  of  the  Census, 

Washington,  D.  C. 


Those  Lead-Pencil  Motors 

To  the  Editor  of  the  Electrical  World: 

In  your  May  19  issue  in  the  article 
“Oil-Well-Bottom  Pumps  Bring  Lead- 
Pencil  Motors”  you  give  the  diameter 
of  the  97-hp.  motor  as  less  than  8  in. 
For  3’our  information  the  97-hp.  motors 
have  considerably  less  than  8-in.  diam¬ 
eter,  being  exacth'  in.  Inside  of  71 
in.,  which  is  also  less  than  8  in.  referred 
to  in  your  article,  we  are  building  250- 
hp.  motors. 

A.  ARLITUNOFF. 

Reda  I’lmip  Coiniiany, 

Bartlesville,  Okla. 


The  book  is  not  technical.  It  is  a 
straightforward  plea  for  better  lighting 
so  that  vision  may  be  conserved  and 
seeing  become  a  balanced  contribution 
to  human  welfare  and  economy. 

The  Engineering  Foundation 
Arch  Dam  Investigation 

Published  by  the  United  Engineering 
Trustees,  Inc.,  for  the  Engineering  Foun¬ 
dation,  29  West  39th  Street,  New  York, 
N.  Y.  Vol.  II.  542  pages,  illustrated. 

This  volume  reports  the  results  of 
tests  on  two  models  of  arch  dams  con¬ 
ducted  by  the  Bureau  of  Reclamation 
at  the  University  of  Colorado.  There 
are  also  data  on  tests  of  auxiliary  con¬ 
crete  specimens.  The  objective  was  to 
check  the  safety  of  reclamation  dams 
built  and  building,  especially  the  727- 
ft.  Boulder  Dam.  Not  all  the  compli¬ 
cated  stress  and  deformation  problems 
have  been  solved,  but  designs  have  al¬ 
ready  been  rendered  more  economical 
and  the  trial  load  method  of  analysis 
has  been  confirmed.  There  are  more 
than  175  charts  and  stress  diagrams 
covering  Steven.son  Creek  (l/12th  size) 


Short  Wave  Wireless 
Communication 

By  A.  W.  Ladner  and  C.  R.  Stoner.  Pub¬ 
lished  by  John  Wiley  &  Sons,  Inc.,  440 
Fourth  Avenue,  New  York,  N.  Y.  379  pages, 
illustrated.  Price,  $3.75. 

First  published  two  years  ago  by  these 
two  Marconi  engineers,  this  work  has  now- 
been  revised  to  include  the  recent  rapid 
developments.  These  are  the  better  knowl¬ 
edge  of  the  ionosphere  and  its  bearing  on 
skip  distance,  improvements  in  short  wave 
modulation,  perfection  of  radiating  “feeder’’ 
technique  and  Lecher  wires,  the  progress 
in  aerial  arrays  and  considerable  new- 
material  on  ultra  short  wave  directive 
systems.  Marconi’s  “Elettra”  surveys  on 
the  ocean  and  the  advances  resulting  from 
6.8  and  4.9  meter  television  and  sound 
broadcasts  from  the  top  of  t'mpire  State 
Building  have  been  incorporated.  An  ap- 
Iiendix  on  feeder  loss  and  efficiency  has 
also  been  added. 


America’s  Capacity  to  Produce 

By  Edw-in  G.  Nourse  and  As.soeiate.s. 
Publi.shed  by  the  Brookings  Institution,  2'i 
Jackson  Place,  Washington,  D.  C.  597 
pages;  illustrated.  I’rice,  $3.50. 

That  the  margin  of  unutilized  plant  ca¬ 
pacity  in  agriculture,  mining,  manufactur¬ 
ing  and  electric  utilities  did  not  expand 
during  the  1900-1930  period  is  the  conclu¬ 
sion  reached  by  these  investigators.  Trans¬ 
portation  did  grow  much  faster  in  capacity 
than  in  utilization,  but  construction  and 
merchandising  apparently  did  not  change 
materially  in  ratio.  For  an  over-all  figure 
it  is  concluded  that  there  was  19  per  cent 
of  added  production  of  which  our  whole 
industrial  plant  was  technically  capable 
under  the  conditions  prevailing  in  1929. 
Utilizing  that  available  capacity  would 
have  created  enough  more  earning  capacity 
to  have  brought  the  16.4  million  families 
whose  incomes  were  less  than  $2,000  all  up 
to  that  level  or  have  increased  by  42  per 
cent  all  family  incomes  below  $3,500. 

In  an  exhaustive  chapter  devoted  exclu¬ 
sively  to  electric  utilities  it  is  concluded 
that  “perhaps  11  per  cent  out  of  the  ob¬ 
served  27.5  per  cent  margin  of  unused  ca¬ 
pacity  in  1929  might  be  set  down  as  simple 
provision  for  growth.”  The  real  excess  of 
capacity  at  that  time  is  called  small  when 
reserve  for  breakdown,  maintenance  and 
hydro  variations  are  intelligently  dis¬ 
counted.  In  fact,  the  guess  is  hazarded 
that  central  station  capacity  in  1929  was 
somewhat  below  the  full-capacity  require¬ 
ments  of  the  mines  and  factories  dependent 
on  central  station  power. 

“America’s  Capacity  to  Produce”  is  a 
pungent  statistical  and  analytical  contribu¬ 
tion  toward  answering  the  dilemma — must 
we  have  regimentation  of  capital,  labor  and 
currency  to  check  the  vagaries  of  thrift  as 
they  are  exemplified  in  too  much  reinvest¬ 
ment  of  savings  in  excess  productive  facili¬ 
ties?  The  rest  of  the  planned  series  will 
deal  with  “America’s  Capacity  to  Con¬ 
sume,”  “The  Formation  of  Capital”  and 
“Income  and  F.conomic  Progress.” 
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Knoxville  Asks  Bids 


for  City  Network 


Work  on  city’s  distribution  system  slated 
»  to  begin  August  1,  as  T.V.A.-Tennessee 
I  Public  Service  negotiations  reach  im- 
<  passe.  Lilienthal  warns  of  powerful  forces 
■V  j  opposing  valley  program. 

f  Following  the  announcement  by  Director 
I  David  E.  Lilienthal  of  the  Tennessee 
Valley  Authority  that  representatives  of 
the  T.V.A.  and  the  Tennessee  Public  Ser¬ 
vice  Company  had  failed  to  reach  an  agree¬ 
ment,  the  city  of  Knoxville  immediately 
advertised  for  bids  on  the  construction  of 
a  new  municipal  power  distribution  system 
and  on  transformers  and  sub-station  equip¬ 
ment  for  the  entire  system.  These  bids 
will  be  opened  July  17  and  the  contract 
awarded.  Construction  work  is  slated  to 
begin  August  1. 

Mr.  Lilienthal  had  offered  C.  E.  Groes- 
beck,  chairman  of  the  board  of  the  Electric 
Bond  &  Share  Company,  $6,550,000  for  the 
public  service  company’s  holdings  and  had 
given  him  until  June  20  to  accept  the  offer. 
Mr.  Groesbeck  turned  it  down. 

New  offer  by  Alabama  Power 

.\fter  further  negotiations  a  revised  offer 
for  the  sale  of  the  Alabama  Power  Com¬ 
pany’s  electric  distribution  facilities  in 
northern  .Alabama  was  received  by  the 
authority  last  week.  Commenting  on  the 
new  offer  as  it  affects  Tuscumbia,  Sheffield 
and  Florence,  Mr.  Lilenthal  said:  “The 
price  fixed  is  one  with  which  the  authority 
is  in  substantial,  though  not  entire,  agree¬ 
ment,  provided  the  final  figure  is  likew’ise 
agreeable  to  the  municipalities  involved, 
inasmuch  as  the  plans  contemplate  resale 
of  these  properties  to  the  communities.  The 
authority  will  confer  with  them  at  an  early 
date  to  learn  whether  such  a  program  is 
acceptable  to  them,  or  whether  they  prefer 
to  press  their  applications  for  loans  from 
the  P.W..A.  with  which  to  construct  new 
plants.  The  authority  believes  that  the 
purchase  at  a  fair  price  will  be  in  the 
public  interest,  as  it  will  eliminate  the  delay 
involved  in  contemplating  new  distribution 
systems  and  will  avoid  substantial  losses 
to  investors  arising  out  of  competition.’’ 

Coal  association  indorses  suit 


Reaffirming  the  opposition  of  the  bitu¬ 
minous  coal  industry  to  further  multiplica¬ 
tion  of  T.V..A.  hydro-electric  power  proj¬ 
ects.  the  National  Coal  Association 
announced  its  endorsement  and  support  of 
the  suit  recently  instituted  in  the  federal 
courts  of  Alabama  by  23  coal  companies 
challenging  the  legality  of  the  T.V..A. 
Pow  r  program  and  seeking  injunction  to 
restrain  its  execution  (F.lectrical  \\A)rld, 
.Tune  23.  page  922).  At  a  meeting  held 
last  week,  attended  by  representatives  of 
all  of  the  30  coal-producing  fields  of  the 
country,  the  asscxtiation’s  board  of  directors 
adopted  resolutions  sharply  assailing  the 
A.  program  as  “a  life  and  death 


matter’’  to  the  bituminous  coal  industry, 
commending  the  bringing  of  the  injunction 
suit  and  pledging  the  aid  of  the  associa¬ 
tion  in  the  prosecution  of  the  litigation. 

Lilienthal  sees  sinister  influences 

In  an  address  made  at  Jackson  last  week 
before  civic  leaders  from  several  West 
Tennessee  cities,  Mr.  Lilienthal  said:  “I 
am  not  an  alarmist,  but  I  want  to  warn 
you  that  powerful  forces  are  at  work 
to  deprive  the  South  of  the  greatest  oppor¬ 
tunity  that  ever  came  to  any  people.  .  .  . 
The  first  great  test  is  in  your  hands  here  in 
the  Tennessee  Valley.  Under  the  cover  of 
various  di.sguises,  power  forces  are  at  work 
to  destroy  the  long-time  objectives  of  the 
Tennessee  Valley  Authority.  In  order  to 
fill  their  own  pockets  these  powerful 
groups  are  ready  at  any  cost  to  destroy 
the  Tennessee  X’alley  Authority’s  program.” 


F.  R.  McNinch  Renamed 
Power  Commission  Head 

.Apparently  confirming  the  intention  of 
the  administration  to  round  out  its  power 
and  utility  program.  Frank  R.  McNinch 
was  renamed  a  member  of  the  Federal 
Power  Commission  by  President  Roosevelt 
last  week.  Mr.  McNinch  has  been  a  mem¬ 
ber  of  the  commission  since  his  appoint¬ 
ment  in  1930  by  President  Hoover  and  has 
been  chairman  for  the  past  year.  Under 
his  chairmanship  the  commission  has  under¬ 
taken  a  threefold  study  based  on  Mr. 
Roosevelt’s  power  program.  .A  nation-wide 
survey  of  power  sites,  a  national  survey  of 
electric  rates  and  a  study  of  the  costs  of 
energy  transmission  from  hydro-electric 
plants  are  the  three  projects  that  will  be 
carried  on  under  Mr.  McNinch’s  leadership. 


New  Deal  for  Electrical  Engineers 
Discussed  at  Hot  Springs  Meeting 

American  Institute  of  Electrical  Engineers  celebrates  its  50th  anniversary. 
Realignment  of  education  to  meet  changing  professional  demands  sought. 
Stillwell  stresses  value  of  power  interconnection  as  national  safeguard 


Meeting  to  celebrate  the  notable 
achievements  that  have  marked  its 
50  years  of  e.xistence,  members 
of  the  .American  Institute  of  Electrical  En¬ 
gineers  at  Hot  Springs,  Va.,  this  week 
found  many  profound  problems  facing  the 
profession  in  the  immediate  future.  Three 
hundred  members,  including  nine  of  the  22 
living  past-presidents,  met  to  discuss  the 
realignment  of  engineering  education  with 
the  changing  demands  of  professional  prac¬ 
tice  and  the  call  upon  the  engineer  for 
responsible  service  to  society. 

W.  C.  Wickenden,  president  of  Case 
School  of  .Applied  Science,  Cleveland,  in 
a  spirited  address  showed  how  the  profes¬ 
sional  engineer  occupies  an  anomalous 
status  between  the  wide  open  vocational 
and  tightly  professional  groups.  Society 
has  meanwhile  come  to  think  it  should 
exact  guarantees  of  competency  in  the  ren¬ 
dition  of  technical  services  for  the  common 
good,  Mr.  Wickenden  held.  No  group,  in 
his  opinion,  has  maintained  higher  profes¬ 
sional  ethics  than  the  engineering  profes¬ 
sion.  Mr.  Wickenden  made  a  vigorous 
plea  for  establishment  of  a  unified  profes¬ 
sion  of  engineering  transcending  the  scoi>e 
and  contributions  of  the  individual  profes¬ 
sions.  Union  and  fusion,  in  his  opinion, 
is  far  more  the  need  now  than  mere  feder¬ 
ation  or  co-operation. 

L,  B.  Stillwell  receives  Lamme  medal 

.Award  of  the  institute’s  Lamme  medal 
to  Lewis  R.  Stillw’ell  brought  into  focus 
one  of  the  recipient’s  major  achievements 
that  marked  a  milestone  in  early  electrical 
progress.  .Acceptance  by  the  Niagara  Falls 
Power  Company  of  his  1890  recommenda¬ 


tion  to  adopt  alternating  current  for  the 
generation  at  the  initial  Niagara  installa¬ 
tion  was  cited  as  having  averted  a  decision 
that  would  undoubtedly  have  confirmed 
direct  current  for  many  more  years  of 
dominance,  and  consequently  might  have 
occasioned  a  postponement  of  our  present 
nation-wide  electrical  systems.  In  respond¬ 
ing,  Mr.  Stillwell  recalled  the  state  of 
the  transformer  and  generator  art  of  that 
era  and  the  happy  selection  of  the  60  and 
25  cycles  which  have  become  the  ruling 
frequencies.  He  called  attention  to  the 
often  recognized  value  of  power  system 
interconnection  in  time  of  national  emer¬ 
gencies  and  feared  that  blind  resentment 
against  some  of  the  unfortunate  mistakes 
of  the  industry  might  lead  to  an  unneces¬ 
sary  degree  of  governmental  activity  in  the 
electrical  field.  This  would  weaken  much 
of  the  security  now  potentially  provided 
through  wide  availability  of  bulk  power  to 
support  industries  in  sudden  preparation 
for  war,  Mr.  Stillwell  said. 

C.  ■  F.  Hirshfeld  of  Detroit  reported  on 
the  proposals  of  the  Engineers’  Council  for 
Professional  Development  as  to  the  defini¬ 
tion  of  engineering  and  the  unification  of 
membership  qualifications  among  the  va¬ 
rious  engineering  societies.  .A  minimum 
definition  of  an  engineer  is  proposed  which 
would  demand  graduation  from  an  approved 
four-year  (or  longer)  engineering  course 
in  an  approved  school  or  college,  to  be 
followed  by  four  years  or  more  of  active 
practice  and  the  passing  of  a  written  and 
oral  examination  covering  technical,  eco¬ 
nomic  and  cultural  subjects.  Eight  years 
or  more  of  acceptable  practice  would  be 
an  alternative  to  the  college  degree  clause 
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as  a  prerequisite  for  membership  and  gov¬ 
ernmental  certification.  Along  with  this 
it  is  proposed  that  all  engineering  societies 
have  only  student  member,  junior  member 
and  member  grades. 

A.I.E.E.  finances  improve 

Contradicting  the  fears  of  a  year  ago, 
the  financial  condition  of  the  A.I.E.E.  was 
reported  to  be  materially  improved.  As  a 
consequence  there  was  manifest  a  reason¬ 
able  disposition  to  restore  some  activities 
that  have  been  curtailed,  especially  those 
which  would  react  to  the  direct  benefit  of 
the  local  sections  and  the  scattered  mem¬ 
bership.  At  the  conference  of  section  and 
district  delegates  a  resolution  was  advanced 
to  the  board  asking  authorization  for  sec¬ 
tions  and  districts  to  form  technical  com¬ 
mittees  parallel  and  contributory  to  the 
committees  of  the  national  organization. 

\  review  of  the  discussions  at  the  tech¬ 
nical  sessions  on  the  final  three  days  will 
be  presented  in  next  week’s  issue  of  Elec¬ 
trical  World. 

J.  Allen  Johnson,  chief  electrical  engineer 
Buffalo,  Niagara  &  Eastern  Power  Cor¬ 
poration,  was  elected  president  of  the  insti¬ 
tute  for  year  beginning  August  1.  The 
other  officers  elected  were:  Vice-presidents, 
W.  H.  Timbie,  Cambridge,  Mass.;  R.  H. 
Tapscott,  New  York;  G.  G.  Post,  Milwau¬ 
kee,  Wis;  T.  J.  Meyer,  Oklahoma  City, 
Okla.,  and  F.  O.  McMillan,  Corvallis, 
Ore.  New  directors  elected  were  F.  Mal¬ 
colm  Farmer,  New  York;  N.  E.  Funk, 
Philadelphia,  and  H.  R.  Gear,  Chicago. 
National  Treasurer  W.  I.  Slichter  was  re¬ 
elected.  These  officers,  together  with  the 
following  hold-over  officers,  will  constitute 
the  board  of  directors  for  the  coming  year : 
J.  B.  Whitehead  (the  institute’s  retiring 
president),  H.  P.  Charlesworth,  R.  B.  Bon- 
ney,  F.  M.  Craft,  A.  H.  Hull,  R.  W. 
Sorensen,  A.  M.  Wilson,  L.  W.  Chubb, 
B.  D.  Hull,  P.  B.  Juhnke,  G.  A.  Kositzkv, 
Everett  S.  Lee.  .4.  H.  Lovell,  L.  W. 
Morrow,  A.  C.  Stevens,  H.  R.  Woodrow. 

• 

Commission  to  Investigate 
Additional  Utilities 

Investigation  of  the  affairs  of  several  ad¬ 
ditional  electric  light  and  power  companies 
is  now  under  consideration  by  the  Federal 
Trade  Commission,  it  was  announced  this 
week.  The  investigations  will  be  under¬ 
taken  under  the  recently  passed  congres¬ 
sional  resolution  extending  until  January, 
1936,  the  time  in  which  it  shall  complete 
its  public  utility  investigation. 

The  only  investigation  now  definitely  de¬ 
termined  on  w'ill  be  into  the  affairs  of  the 
Texas  &  Louisiana  Power  Company.  Sev¬ 
eral  additional  companies  will  be  the  sub¬ 
ject  of  early  hearings,  reports  on  their 
affairs  having  been  completed  by  the  com¬ 
mission’s  field  investigators. 


Philadelphia  Company  Marks 
Its  50th  Anniversary 

More  than  5,000  employees  of  the 
Philadelphia  Company,  Pittsburgh, 
participated  in  the  ceremonies  marking 
the  fiftieth  anniversary  of  the  company 


last  week.  The  event  was  celebrated 
by  a  dramatization  of  highlights  of  the 
company’s  development,  which  was 
broadcast  in  a  special  radio  program. 

The  first  president  of  the  company 
was  Winthrop  Smith,  who  served  only 
two  months.  He  was  followed  by 
George  Westinghouse,  electrical  pioneer, 
who  served  from  1884  to  1897.  Follow¬ 
ing  came  James  H.  Reed,  father  of  the 
present  Senator  David  A.  Reed,  who  re¬ 
mained  in  office  until  1919.  He  was  suc¬ 
ceeded  by  A.  W.  Thompson,  who  com¬ 
pleted  his  term  of  office  in  1926.  A.  W. 
Robertson,  now  chairman  of  the  board 
of  directors  of  the  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company,  was 
president  until  1929,  being  succeeded 
by  John  J.  O’Brien,  president  of  Stan*!- 
ard  Gas  &  Electric  Company.  Frank  R. 
Phillips,  the  present  incumbent,  took 
office  in  1931. 

• 


Spectacular  Lighting 
by  Mercury- Vapor  Lamps 


Illustrating  a  new  use  to  which  the  ver¬ 
satile  high-pressure  mercury-vapor  lamp 
may  be  put,  six  220-volt  General  Electric 
V’apor  Lamp  Company  units  aid  Havoline 
in  drawing  attention  to  its  giant  Century 
of  Progress  thermometer.  Two  units  are 
installed  on  each  of  the  three  sides  of  the 
thermometer  top,  each  pair  burning  base 
up  in  front  of  a  curved  metal  reflector. 
Despite  the  competition  offered  on  a'^  sides 
by  multi-hued  lighting  displays,  the  dis¬ 
tinctive  color  of  mercury-vapor  lamps 
gives  prominence  to  the  beacon. 


Appalachian  Company 

Defies  Commission 

• 

Refusing  to  seek  a  license  under  water 
power  act,  Appalachian  Electric  Power 
Company  announces  its  intention  to  pro¬ 
ceed  with  New  River  hydro  construction. 

Serving  notice  on  the  Federal  Power 
Commission  that  it  intends  to  proceed 
with  the  construction  of  its  hydro-elec¬ 
tric  development  on  the  New  River, 
Virginia,  the  Appalachian  Electric  Power 
Company  has  announced  its  plans  to 
proceed  with  the  work  in  defiance  of 
the  commission’s  order  compelling  it  to 
seek  a  license.  This  is  the  second  test 
of  the  Federal  Power  Commission’s  au¬ 
thority  under  the  federal  water  power 
act,  the  other  case  involving  the  Electro 
Metallurgical  Company  and  the  Xew- 
Kanawha  Power  Company,  against 
whose  hydro-electric  project  on  the  New 
River  in  West  Virginia  the  Department 
of  Justice  filed  a  bill  in  equity  this  month 
(Electrical  World,  June  23,  page  923). 

Tied  up  in  litigation  for  more  than 
nine  years,  the  Appalachian  case  has  re¬ 
tarded  a  development  estimated  to  cost 
$11,000,000.  The  power  commission  has 
insisted  that  the  company  acquire  a 
major  license,  which  would  impose  fed¬ 
eral  regulation  over  its  financial  struc¬ 
ture,  and  give  the  government  or  state 
the  right  to  recapture  the  property  in 
50  years.  The  company  has  disputed  the 
right  of  the  commission  to  require  this 
license,  holding  that  the  New  River  is 
non-navigable,  and  that  therefore  federal 
regulation  does  not  apply.  The  com¬ 
pany  has  expressed  itself  as  willing  to 
give  a  guarantee  against  interference 
with  navigation  in  tributaries,  but  it  will 
go  no  further. 

Milwaukee  Strike  On; 

Service  Is  Uninterrupted 

.Although  several  hundred  strikers 
picketed  ten  of  the  eleven  plants  of  the 
Milwaukee  Electric  Company,  the  long- 
lieralded  strike  of  the  company’s  American 
Federation  of  Labor  union  workers  failed 
to  bring  about  the  threatened  disruption  of 
electric  light,  power  and  transportation 
services.  Estimates  place  the  number  of 
employees  on  strike  at  between  700  and 
1,400. 

The  difficulties  between  the  company  and 
its  union  employees  have  been  brewing  for 
some  months.  They  resulted  from  the  dis¬ 
charge  by  the  company  of  thirteen  street 
car  operators.  The  unions  demand  rein¬ 
statement  of  all  discharged  men  and  an 
election  by  crafts  to  obtain  representatives 
for  collective  bargaining.  The  company 
offered  to  agree  to  an  election  with  bus, 
street  car  and  electrical  system  employees 
voting  as  a  unit,  but  refused  to  accept  a 
vote  by  divisions.  The  Milwaukee  utility’s 
Blue  Eagle  was  recently  ordered  sur¬ 
rendered  by  NRA  Administrator  Johnson, 
after  regional  and  national  Labor  Board 
rulings  held  the  company’s  action  in  dis¬ 
charging  the  men  was  a  discrimination 
against  union  labor  in  contravention  of 
Section  7a  of  the  national  recovery  act. 
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Engineering  Educators 
Confer  on  Problems 

Record  attendance  at  Cornell  University 
meeting  of  Society  for  the  Promotion  of 
Engineering  Education.  Electronics  and 
communication  discussions  feature  meeting. 

Marked  by  a  record-breaking  attend¬ 
ance  of  1,100,  the  42d  annual  meeting  of 
the  Society  for  the  Promotion  of  Engi¬ 
neering  Education  was  held  last  week 
at  Cornell  University,  Ithaca,  N.  Y. 
During  the  first  few  days  of  the  meet¬ 
ing  an  innovation  was  the  holding  of 
nineteen  conferences,  each  on  a  separate 
part  of  the  curricula.  Round-table  dis¬ 
cussions,  professional  papers  and  the 
technique  of  teaching  occupied  the  at¬ 
tention  of  the  delegates.  Notable  among 
the  discussions  was  the  conference  on 
electronics  and  communication  —  sub¬ 
jects  that  have  undergone  rapid  engi¬ 
neering  changes  recently. 

Auditing  agency  approved 

The  council  met  and  approved  the 
Engineers  Council  for  Professional  De¬ 
velopment  as  an  accrediting  agency  for 
engineering  schools.  This  action  and 
the  paper  on  the  E.C.P.D.  by  C.  F. 
Hirshfeld  created  considerable  discus¬ 
sion  of  the  new  trend  toward  raising 
professional  standards  and  for  placing 
the  accrediting  of  engineering  schools 
upon  a  semi-legal  basis  with  the  state 
licensing  boards. 

At  the  opening  general  session  Presi¬ 
dent  W.  E.  Wickenden  stressed  the 
value  of  intimate  contact  between  the 
student  and  younger  faculty  members 
and  the  creative  leaders  in  the  faculties 
and  in  industry.  He  pointed  out  the 
enviable  record  of  engineering  college 
graduates  and  indicated  modifications 
that  will  make  the  product  even  better 
in  the  future.  Provost  A.  R.  Mann  wel¬ 
comed  the  delegates  and  stressed  the 
point  that  it  was  education  and  not 
training  that  should  be  accented  in  this 
rapidly  changing  period.  Harvey  X. 
Davis  of  Stevens  Institute  stressed  the 
same  point.  The  engineering  school  is 
not  training  engineers  unless  it  acconi- 


COMING  MEETINGS 

Xiitional  Kleotriral  Credit  AHHOciation — 
•tnnual  meeting,  Chicago,  July  19-20. 
Frederick  A.  Lind,  1010  Marquette 
I?ldg.,  Chicago. 

Producers  and  Distributors  of  Electrical 
Knergy — Fifth  International  Congress, 
Zurich  and  Lausanne,  Switzerland, 
■August  29-Sept.  7.  Secretary,  Union 
'les  Centrales  Suisses  d’Electrlclte,  301 
Seefeldstrasse,  Zurich. 

Klectrochemical  Society  —  Sixty  -  sixth 
convention,  Hotel  Pennsylvania,  New 
Vork  City,  September  27-29.  Colin 
' ;.  Pink,  Columbia  University,  New 
Vork. 

Illuminating  Engineering  Society — An¬ 
nual  convention,  Baltimore,  Md.,  Oc¬ 
tober  1-4.  D.  \V.  Atwater,  secretary, 
29  West  39th  Street,  New  York. 

International  Association  of  Electrical 
Inspectors  —  Southern  section  annual 
meeting,  New  Orleans,  La.,  October 
1-4.  Joseph  Whitner,  P.O.  Box  1743, 
Atlanta,  Ga. 


plishes  a  broader  function  and  prepares 
men  for  life.  In  his  opinion  science 
and  engineering  have  a  true  cultural 
niche  and  are  basic  to  modern  educa¬ 
tion.  Dean  R.  E.  Doherty  of  Yale 
stressed  the  necessity  for  defining  the 
function  of  engineering  education  and 
the  classification  of  the  courses  in  terms 
of  the  functions  and  the  aptitudes  of  the 
student.  Gordon  M.  Fair  told  of  the 
optional  method  recently  introduced  at 
Harvard  to  stimulate  the  student  and 
to  permit  a  greater  scope  in  his  selection 
of  subject  matter. 

The  second  day’s  sessions  were 
marked  by  a  symposium  on  marketing 
the  engineering  graduate.  Other  papers 
dealt  with  detail  policies  and  subjects. 
In  general,  there  was  a  greater  realiza¬ 
tion  of  the  necessity  to  afford  more 
specialization,  as  well  as  more  breadth 
in  courses.  The  fifth  year  idea  was 
brought  up  several  times  as  an  answer 
to  many  of  the  problems.  Co-operation 
with  industry  in  research  and  engineer¬ 
ing  also  was  a  subject  for  discussion. 
C.  F.  Scott  made  a  report  for  the  board 
of  investigation  and  co-ordination, 
which  did  such  notable  work  from  1923 
to  1929  in  studying  engineering  educa¬ 
tion. 

E.  R.  Maurer  gets  Lamme  Medal 

The  Lamme  Medal,  given  annually  by 
the  society,  was  presented  to  Edward 
R.  Maurer,  professor  of  mechanics  at 
the  University  of  Wisconsin,  at  the  clos¬ 
ing  session  of  the  convention.  Officers 
elected  for  the  next  year  are:  Prof.  C.  C. 
Williams  of  low’a  State  University, 
president:  H.  P.  Hammond  of  Brook¬ 
lyn  Polytechnic  Institute  and  Dean  G.  C. 
Shaad  of  the  University  of  Kansas,  vice- 
presidents;  W.  O.  Wiley  of  New  York, 
treasurer,  and  Prof.  F.  L.  Bishop  of 
the  University  of  Pittsburgh,  secretary. 

N.  Y.  Electrical  Association 
Aids  in  Appliance  Ordinance 

The  Electrical  Association  of  New  York 
is  co-operating  with  the  city’s  Commis¬ 
sioner  of  Water  Supply,  Gas  and  Electric¬ 
ity  in  working  out  the  terms  of  the  re¬ 
cently  proposed  ordinance  for  licensing  of 
merchants  selling  electrical  appliances 
(Electrical  World,  May  12,  page  702). 
The  association  has  recommended  that  the 
approval  of  the  American  Standards  Asso¬ 
ciation  be  accepted  as  the  basis  for  the 
New  York  City  standards,  tests  under 
these  standards  to  be  made  by  any  nation¬ 
ally  recognized  laboratory.  It  is  believed 
that  the  designation  of  the  American 
Standards  Association  by  New  York  City 
would  hasten  the  development  of  nationally 
recognized  standards  in  electrical  appli¬ 
ances.  This  would  help  to  avoid  the  con¬ 
fusion  that  would  come  from  the  establish¬ 
ment  of  independent  testing  laboratories  by 
various  cities,  each  setting  up  different  re¬ 
quirements. 

The  ordinance,  as  presently  drafted,  pro¬ 
vides  for  license  fees  of  $15  for  the  first 
year  and  $10  a  year  thereafter  for  all 
stores  selling  electrical  appliances.  The 
measure  is  one  of  many  being  introduced 
for  the  purpose  of  raising  additional  rev¬ 
enue  for  the  city. 


.  .  .  THIS  WEEK 
IN  WASHINGTON 

Piney  and  Saluda  River  projects  to  have 
cost  hearings  before  Federal  Power  Com¬ 
mission  July  9.  F.  R.  McNinch,  reap¬ 
pointed  to  Power  Commission,  is  re-elected 
chairman. 

Final  arrangements  have  been  made 
for  the  important  hearings  before 
the  Federal  Power  Commission  in  the 
determination  of  costs  in  connection 
with  the  Piney  development  of  the 
Clarion  River  Power  Company  and  the 
Saluda  River  project  of  the  Lexington 
Water  Power  Company.  Each  of  these 
hearings  is  scheduled  to  begin  July  9. 
but  the  Clarion  River  Company’s  case 
will  be  taken  up  first.  The  Lexington 
company’s  hearing  will  be  adjourned 
from  day  to  day  until  the  Clarion  River 
case  will  have  been  completed.  One 
hearing  already  has  been  held  in  an  ef¬ 
fort  to  dispose  of  the  questioned  items 
involved  in  the  construction  of  the  Piney 
plant.  Although  questions  have  been 
raised  on  items  totaling  more  than  $10.- 
000,000  in  connection  with  the  construc¬ 
tion  of  the  Lexington  company’s  project, 
the  items  really  in  controversy  aggre¬ 
gate  an  amount  between  $1,000,000  and 
$2  000.000. 


Frank  R.  McNinch  has  been  given  a 
recess  appointment  for  another  term  as 
a  member  of  the  Federal  Power  Com¬ 
mission.  While  the  Senators  from  North 
Carolina,  Mr.  McNinch’s  state,  are  ex¬ 
pected  to  vote  against  his  confirmation, 
the  understanding  is  that  they  will  not 
go  to  the  length  of  holding  that  he  is 
personally  objectionable  to  them.  Under 
those  conditions  his  confirmation  is  ex¬ 
pected.  Mr.  McNinch  has  been  re¬ 
elected  chairman  of  the  commission. 
Clyde  L.  Seavey,  the  new  member  of  the 
Federal  Power  Commission,  expects  to 
take  up  his  new  duties  August  15.  That 
much  time  will  be  required  for  him  to 
wind  up  his  work  with  the  California 
Railroad  Commission. 

PAUL  WOOTON, 

Washington  Correspondent. 

N.E.M.A.  Clarifies 
NR  A  Pricing  Policy 

To  eliminate  confusion  among  electrical 
manufacturers  resulting  from  recent  an¬ 
nouncements  of  NRA’s  new  policy  regard¬ 
ing  pricing  provisions  in  codes,  the  Na¬ 
tional  Electrical  Manufacturers  .Association 
has  issued  an  announcement  to  members  of 
the  electrical  manufacturing  industry  in¬ 
tended  to  clarify  the  situation.  The  state¬ 
ment  asserts  that  the  NRA  policy  anounce- 
ment  does  not  affect  codes  already  signed 
except  as  they  may  be  amended  from  time  to 
time.  It  further  states  that  the  published 
price  activities  under  the  electrical  manu¬ 
facturing  industry  code  continue  to  be  ef¬ 
fective,  and  that  all  requirements  of  the 
present  code  remain  effective  until  revision 
of  the  code  has  been  approved. 
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Free  Energy  Offer 
Results  Announced 


Output  at  Late  1931  Peak 


California  utilities  report  more  than  50% 
of  eligible  customers  took  advantage  of 
offer  in  first  month.  Domestic  cooking, 
heating  loads  show  greatest  increase. 

More  than  half  of  the  eligible  customers 
of  the  San  Joa()uin  Light  &  Power  Cor¬ 
poration  and  Midland  Counties  Public 
Service  Corporation  took  advantage  of  the 
free  electricity  offer  of  those  two  utilities 
during  the  first  vlO  days,  the  period  be¬ 
tween  the  April  and  May  meter  readings. 
.\s  announced  last  February  (Electrical 
World,  February  10,  page  234),  the  offer 
permitted  all  domestic  lighting,  cooking 
and  heating  customers  and  commercial 
lighting  customers  to  use  all  the  electricity 
desired  during  April  and  May  for  the  same 
amount  as  paid  in  March. 

Greatest  free  users,  as  revealed  by  the 
first  month’s  figures,  were  the  domestic 
cooking  and  heating  customers.  About  75 
per  cent  of  this  classification  on  the  lines 
of  both  utilities  took  advantage  of  the 
offer  and  used  165.5  additional  kilowatt- 
hours  in  the  case  of  San  Joaquin  and  228.5 
kw.-hr.  in  the  case  of  the  Midland  com¬ 
pany.  Data  on  the  various  classes  of  cus¬ 
tomers  and  their  energy  use  for  the  first 
month  are  shown  in  the  table  below. 


Jan.  Feb.MarchApril  May  June  July  Aug.  SepL  Oc+.  Nov.  Dec 


small  margin  the  current  year’s  previous 
record  made  in  the  week  of  April  21. 

In  New  England  an  extraordinarily 
rapid  rise  last  year  accounts  for  the  re¬ 
cession  of  4.9  per  cent  from  1933  and  in 
the  Central  industrial  area  a  similar  though 
less  spectacular  rise  at  that  time  explains 
the  smaller  gain  than  in  other  recent  weeks. 
Percentages  in  the  Middle  .Atlantic  and 
Pacific  regions  increased  moderately. 

Per  Cent  Change  from  Previous  Year 

-  - Week  ended - - 

Region  June  23  June  16  June9 

NewEngland .  —■4.9  —2.1  —2.2 

Middle  A*lanti<’. .. .  -t-6.6  -)-5.7  -f7.0 

Central  Industrial  -1-5.7  -f-  7.3  -(-10.3 

WestCentral .  -f  7.4  -(-11.7  -t-12.6 

1.441  Southern  States  .  .  +4.3  -f5.2  +4.5 

1.442  Rocky  Mountain  ..  —  0.3  —  0.7  +12.5 

1,435  Pacific  Coast .  +9.8  +7.4  +8.6 

1,381  - -  —  - 

1,425  UnitedStates .  +  4  8  +  5,5  +  7.3 


Breaking  through  the  highest  figure  for 
any  week,  even  in  midwinter,  of  the  past 
two  and  a  half  years,  electrical  energy 
production  during  the  w'eek  ended  June  23 
rose  to  1,674,566,000  kw.-hr.,  according  to 
the  Edison  Electric  Institute.  This  was 
4.8  per  cent  more  than  in  the  same  week 
of  last  year,  and  only  1.6  per  cent  under 
the  1929  record  for  the  nearest  correspond¬ 
ing  period.  With  one  exception  in  Decem¬ 
ber  of  1931,  when  it  was  very  slightly  ex¬ 
ceeded,  it  was  the  biggest  week’s  produc¬ 
tion  since  April,  1931.  It  surpassed  by  a 


Agricultural  load  expands 

Agricultural  power  consumers  of  the 
two  companies  were  offered  a  rate  of  one- 
half  the  regular  rate  for  all  energy  used 
in  excess  of  the  amount  used  during  the 
same  months  of  April  and  May  in  1933. 

In  the  case  of  the  San  Joaquin  company 
4,493  customers,  or  31  per  cent  of  the 
14,627  agricultural  customers,  used  4,574,701 
kw.-hr.  of  additional  energy  at  this  reduced 
rate.  In  the  case  of  the  Midland  company 
416  agricultural  power  customers,  or  59 
l>er  cent  of  the  total,  used  1,273,906  kw.-hr. 
in  taking  advantage  of  the  offer  during  the 
first  30  days.  Complete  data  covering  the 
entire  period  of  the  offer  will  not  be  avail¬ 
able  until  after  the  June  meter  readings. 

In  promoting  the  offer  the  two  utilities, 
together  with  the  Valley  Electrical  Supply 
Company,  the  merchandising  subsidiary, 
used  26,700  column  inches  of  newspaper 
advertising,  to  which  co-operating  dealers, 
contractors,  distributors  and  manufacturers 
added  33,700  inches  of  tie-in  advertising. 

In  the  opinion  of  the  managements  of 

Results  of  Free  Electricity  Offer  for  April-May  Meter  Reading  Period 

San  Ji»squin  Light  &  Power  Corporation 


Weekly  Output,  Millions  of  Kw'.-Hr. 
1934  1933  1932 

June  23. . .  1,675  June  24.. .  1,598  June  25. 

June  16...  i. 665  June  17. ..1,578  June  18. 

June  9...  1,655  June  10...  1,542  June  11. 

June  L..  1.576  June  3...  1,46 1  June  4. 

May  26.  ..  1,655  .May  27.  .  1,494  May  28. 


during  any  one  month  e.xceeds  their  con¬ 
sumption  for  the  same  month  in  the  pre¬ 
vious  year.  If,  during  ten  months  out  of 
a  period  of  twelve  consecutive  months,  a 
consumer  qualifies  for  such  free  kilowatt- 
hours,  he  automatically  is  placed  perma¬ 
nently  upon  the  promotional  rate,  which 
consists  of  the  present  combination  light¬ 
ing,  cooking  and  heating  rate.  A  consumer 
may  also  qualify  for  this  rate  by  installing 
2  kw.  or  more  in  cooking,  heating  or  water- 
heating  appliances  other  than  socket  de¬ 
vices.  Both  utilities  are  now  engaged 
upon  an  extensive  program  of  promotion  of 
this  offer. 


the  companies  the  results  thus  far  indicate 
that  the  additional  costs  incurred  will  be 
more  than  returned  from  the  additional 
revenue  that  has  been  obtained  from  the 
sale  of  appliances.  From  a  service  stand¬ 
point  no  operating  difficulties  were  expe¬ 
rienced  and  no  system  bottle-necks  due 
to  lack  of  distribution  capacity  developed. 

Upon  the  conclusion  of  the  free  elec¬ 
tricity  period  domestic  lighting  customers 
become  eligible  for  a  promotional  rate 
whereby  they  continue  to  receive  free 
kilowatt-hours  provided  their  consumption 


Average 
Fr€*e  Elec¬ 
tricity  per 
Consumer 
Who  Used 
Free 
Kw.-Hr. 
84.7 
53. 1 

102.5 
23.6 

165.5 


Edmundson  Report  Reflects 
Increased  British  Sales 


Gross 

sales, 

Kw.-Hr. 

313,977 

195,498 

2.081.460 

2,666,927 

2,557,457 


Consumers  Using 
Free  Electricity 
No.  Per  Cent 
21  13.0 

185  28.0 

4,042  47.0 

25,583  49.0 

5,990  75.0 


Total 

Con¬ 

sumers 

162 

650 

8,631 

51,439 

7.930 


.Account 

No. 


Class  of  Business 

Signals,  blinkers,  etc . 

Public  building  lighting  . 

Commercial  lighting . . 

Domestic  lighting . 

Domestic  heating  and  cooking. 

Sub-total . 


Emphasizing  the  improvement  in  Brit¬ 
ish  energy  sales,  the  report  of  Ednnind- 
son's  Electricity  Company,  one  of  the 
larger  British  electrical  producers,  shows 
net  profit  for  the  year  ended  March  31 
of  £402,839,  against  £342,795  for  the 
previous  year.  The  corporation’s  con¬ 
solidated  balance  sheet  shows  total  as¬ 
sets  of  £17,668,906,  cash  and  securities  of 
£1.145.967,  depreciation  reserve  of  12,- 
919.672  and  net  free  reserves  of 


Midland  Counties  Public  Service  Corporation 


Signals,  blinkers,  etc 
Public  building  lighting 
Commercial  lighting 

Domestic  lighting . 

Domestic  cooking  and  heating 

Sub-total . 

Grand  total . 
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As  to  Rates  .  .  . 


New  York  Public  Service  Commission 
has  approved  a  general  reduction  in 
electric  rates  for  six  utility  companies 
serving  a  large  sector  of  northern  New 
York.  The  companies  are:  Malone 
Light  &  Power,  St.  Lawrence  County 
Utilities  Norwood  Electric  Light  &  Power, 
N’orthern  New  York  Utilities,  Antwerp 
Light  &  Power.  Raquette  River  Power. 
.\11  are  part  of  the  Niagara  Hudson 
System.  The  cut  will  result  in  a  yearly 
saving  of  $248,()(X)  to  consumers.  The 
rates  were  j)art  of  an  agreement  effected 
by  the  commission  with  Niagara  Hudson 
j  last  fall,  when  proceedings  were  begun  to 
force  a  reduction. 

Union  Gas  &  Electric  Company  has 
I  been  granted  a  new  five-year  contract 
by  th^.city  of  Middletown,  Ohio,  provid¬ 
ing  for  new  rate  charges  for  electricity. 
Figured  on  the  basis  of  a  six-room 
house,  using  an  average  of  45  kw.-hr.  a 
month,  the  new  cost  means  a  reduction 
to  $2.78  from  $3  under  the  old  rate.  The 
reduction  is  estimated  at  7.9  per  cent. 

Telluride  Power  Company  has  filed  a 
petition  in  the  Tenth  Circuit  Court  of 
.\ppeals.  Salt  Lake  City,  Utah,  request¬ 
ing  that  the  state  Public  Utilities  Com¬ 
mission  be  restrained  from  enforcing  its 
order  for  a  blanket  10  per  cent  reduction 
in  the  company’s  power  rates.  The 
,  principal  question  in  the  case  is  whether 
-  the  commission  was  justified  by  the 
■  economic  emergency  in  reducing  rates 
j  for  electric  power  below  the  limit  of  fair 
j  return  and  below  the  point  held  by 
5  courts  in  normal  times  to  be  confiscatory. 

]  John  D.  Rice,  Deputy  Attorney-General, 
appearing  for  the  state,  admitted  that  re¬ 
turns  of  the  company  in  1933  amounted 
to  only  2.47  per  cent,  but  declared  that 
while  all  other  businesses  are  operating 
at  a  loss  the  state  is  not  obligated  to 
maintain  the  earnings  of  an  essential 
utility.  W.  Q.  Van  Cott,  counsel  for 
the  company,  told  the  court  that  on  the 
new  rates  prescribed  by  the  commission 
the  company  would  default  on  its  bonds. 
His  principal  argument  was  that  en¬ 
forcement  of  the  commission’s  order 
would  be  confiscation  of  the  company’s 
property. 

Mississippi  Light  &  Power  Company’s 
offer  to  put  into  eflfect  a  12  per  cent 
rate  reduction  at  Greenville,  Miss.,  was 
rejected  by  the  City  Council  when 
Mayor  Milton  C.  Smith  polled  the  de¬ 
ciding  vote.  Municipal  operation  was 
pro])osed  at  the  meeting.  Mayor  Smith 
said  he  was  not  in  favor  of  the  utility, 
he  cause  it  would  not  be  of  any  material 
help  for  those  who  consumed  frotn  $1.50 
to  $6.50  worth  of  power  per  month.  .\ 
vote  was  taken  giving  Mayor  Smith  au¬ 
thority  to  obtain  valuation  of  the  dis¬ 
tribution  system. 

Kansas  Public  Service  Commission 
has  announced  that  Kansas  utilities  cor¬ 
porations  have  reduced  their  rates  suf¬ 
ficiently  to  bring  about  a  saving  of  more 
than  one  million  dollars  a  year  to  the 
domestic  consumers  of  the  state.  All  of 
the^e  reductions  came  as  the  result  of 
negotiations  between  the  commission  and 


the  utilities  companies.  None  resulted 
from  complaints  which  brought  about 
hearings  or  investigations.  The  largest 
amount  of  savings  to  the  consumers  was 
in  gas  rates.  Ne.xt  came  the  electric 
light  and  power  rates.  Telephone  rate 
reductions  played  only  a  small  part  in 
the  aggregate  savings.  Homer  Hoch, 
chairman  of  the  commission,  who  issued 
the  announcement,  said  that  the  savings 
are  based  on  the  consumption  figures 
for  the  last  year  and  the  amount  of  the 
saving  will  be  increased  as  consumption 
is  increased. 

Indiana  Public  Service  Commission 
has  approved  new  electric  rates  with  re¬ 
ductions  of  about  6  per  cent  for  Gos¬ 
port,  Norristown,  Geneva  and  Batesville. 
(iosport  is  served  by  the  Northern  In¬ 
diana  Public  Service  Company,  Geneva 
and  Norristown  by  the  Southeastern 
Indiana  Power  Company  and  Batesville 
by  the  Batesville  Light  &  Power  Com¬ 
pany. 

• 

Kansas  Verdict  Upholds 
Charge  Against  Plant 

A  recent  verdict  given  in  the  Jackson 
County  (Kansas)  District  Court,  if  up¬ 
held  in  superior  courts,  may  have  far- 
reaching  effects  on  the  communities 
which  are  attempting  to  use  municipal 
utility  plants  to  raise  revenues  to  take 
the  place  of  taxes.  Maintaining  that 
the  municipal  plant  was  overcharging 
its  customers  to  raise  money  to  run  the 
c  ty,  Holton  Creamery  Company 
brought  suit.  In  effect  it  was  charged 
that  the  city  was  overcharging  the 
large  users  of  electricity  to  raise  money 
to  meet  the  ta.x  obligations  of  other 
property  owners.  The  jury  in  the  case 
gave  the  creamerv  company  a  judgment 
for  $2,000. 

• 

Bond  Issue  Authorized 
for  Middlesboro 

.\t  a  recent  meeting  of  the  city  gov¬ 
erning  board  an  ordinance  authorizing 
a  bond  issue  for  a  new  municipal  electric 
light  plant  was  adopted.  The  ordinance 
declared  an  emergency  existed  in  the 
present  lack  of  lights  on  the  city  streets. 
The  utility  company  recently  cut  off  all 
street  lights,  claiming  the  city  was  de¬ 
linquent  in  paying  for  energy  (  E-i.ectric.m. 
World.  June  23,  page  926). 

• 

Electric  Range  Changeover 
Gains  in  Amherst 

Rapid  progress  continues  in  the  sub¬ 
stitution  of  electric  ranges  for  gas- 
heated  units  in  the  kitchens  of  .\mherst. 
Mass.,  where  the  local  gas  company  is 
going  out  of  business  on  account  of  high 
costs  of  manufacture  and  purchase. 
Vice-President  H.  E.  Duren  of  th« 
Western  Massachusetts  Electric  Com¬ 
pany,  which  serves  this  town  under 
affiliation  with  the  grouped  utilities  of 
the  Western  Massachusetts  Companies, 
stated  last  week  that  575  agreements 


have  been  closed  for  electric  range.' 
among  the  826  home  customers  hitherto 
using  gas  for  cooking.  Eighty  per  cent 
of  these  agreements  provide  for  the 
voluntary  payment  by  the  customer  of 
some  amount  for  improved  facilities 
over  and  above  the  free  replacement 
terms  offered  by  the  company  in  its 
equivalent  service  e.xchange  plan  out¬ 
lined  in  the  Electrical  World,  June  2, 
1934,  page  812.  Only  three  gas  cus¬ 
tomers  have  ben  lost  to  “bottled  gas” 
cooking  to  date. 

The  Western  company  has  estab¬ 
lished  a  new  rate  doing  away  with  the 
area  charge  in  residential  service.  The 
first  40  kw.-hr.  per  month  is  to  be  billed 
at  8.5  cents  each,  the  next  160  at  3 
cents  each  and  the  excess  over  200  at 
2.5  cents  each. 

• 

Laurel,  Miss.,  to 
Vote  on  Plant 

Resolutions  passed  unanimously  by 
the  mayor  and  city  commissioners  of 
Laurel,  Miss.,  call  for  sealed  bids  to  be 
received  on  July  24  for  construction  of 
a  municipal  light  and  power  plant.  Also 
voted  upon  at  the  session  was  a  formal 
notice  to  the  officials  of  the  Mississippi 
Power  Company  that  the  City  Commis¬ 
sion  would  meet  on  July  23  to  “fix  rea¬ 
sonable  and  just”  electric  rates. 

• 

To  Vote  on  Plant 

City  commission  of  Bay  City,  Mich., 
has  ordered  a  public  vote  on  a  proposal 
to  increase  the  municipal  light  depart¬ 
ment  sinking  fund  to  $500,000  with  the 
intention  of  building  a  generating  plant. 
The  increase  would  be  slightly  under 
$100,000.  Energy  is  now  being  pur¬ 
chased  from  the  Consumers  Power 
Company.  The  vote  will  not  be  cast 
until  the  fall. 

• 

Valuation  Order  Appealed 

Northwestern  Electric  Company  has  ap¬ 
pealed  in  Circuit  Court  from  the  recent 
order  of  the  public  utilities  commissioner 
of  Oregon  fixing  the  valuation  of  the  com¬ 
pany’s  Oregon  properties.  The  company 
asked  the  court  to  review  the  testimony 
presented  in  the  valuation  proceedings 
before  the  commissioner  last  year  and  to 
set  aside  the  commissioner’s  order  sub¬ 
stituting  therefor  such  fair  valuation  as  the 
court  may  determine.  No  rate  adjustment 
accompanied  the  commissioner’s  valuation 
order  so  that  rates  are  not  an  issue  in  this 
present  case. 

The  commissioner  placed  the  value  of 
the  company’s  properties  used  for  furnish¬ 
ing  electric  service  to  Portland  and  Mult¬ 
nomah  County  at  $9,412,827  for  rate¬ 
making  purposes.  The  company  contends 
that  the  value  for  this  portion  of  its  total 
property  should  be  $12,800,0(K).  which  is 
about  $1,0(X),(XX)  below  the  cost  of  repro¬ 
duction  new,  less  depreciation.  Another 
point  of  difference  lies  in  the  commis¬ 
sioner’s  ruling  out  as  no  longer  used  and 
useful  some  $500,(X)0  or  more  of  the  com- 
liany’s  installed  generating  equipment. 
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FINANCIAL  •  •  •  BUSINESS 


So.  California  Edison 
Cuts  Dividend  to  6% 

Because  of  an  increase  in  taxes  and 
added  fuel  costs,  Southern  California 
Edison  Company  directors  have  voted 
a  reduction  from  an  8  per  cent  to  a  6 
per  cent  annual  basis  on  the  common 
capital  stock  of  the  company.  A  quar¬ 
terly  dividend  of  37i  cents  a  share  on 
the  stock  was  declared,  payable  on 
August  15  to  stockholders  of  record  of 
July  30.  “The  increase  in  taxes,  amount- 


^^EEKIXC  to  restrain  the  Long 
Island  Lighting  Company  from  en- 
tering  into  certain  contracts  or  ex¬ 
ecuting  certain  indentures  in  connection 
with  a  proposed  sale  of  $6,845,500  of 
first  refunding  mortgage  5  per  cent 
bonds  at  a  price  of  93  to  New  York 
insurance  companies  and  savings  banks, 
two  investment  bankers  have  filed  a  bill 
of  complaint  in  the  New  York  Supreme 
Court.  The  action  is  significant  in  that 
one  of  the  complainants,  Chester  Dale, 
is  a  partner  in  W.  C.  Langley  &  Com¬ 
pany,  which  has  handled  nearly  $32,000,- 
000  of  the  company’s  securities  in  the 
past  17  years. 

One  of  the  contracts  embodied  in  the 
proposed  issue  to  which  the  bill  of  com¬ 
plaint  objects  would  impose  restrictions 
preventing  payment  of  any  dividends 
until  $4,535,200  of  first  mortgage  bonds 
due  on  March  1,  1936,  have  been  retired 
or  refunded.  In  addition,  preferred  divi¬ 
dends  may  not  be  paid  unless  earned, 
and  common  dividends  are  prohibited 
until  common  stock  and  surplus  have 
reached  $20,000,000.  The  present  figure 
is  $6,278,630.  Arguing  that  these  and 
other  restrictions  in  the  proposed  con¬ 
tracts  are  excessive,  the  bill  of  com¬ 
plaint  reads: 

“There  is  no  necessity,  in  order  to 
effect  a  sale  of  said  bonds,  for  the  com¬ 
pany  to  enter  into  any  covenants  or 
agreements  whatsoever  restricting  its 
t)pcrations  or  the  exercise  of  their  dis¬ 
cretion  by  future  boards  of  directors,  or 
interfering  with  the  management  of  the 
company  or  curtailing  the  rights  of 
stockholders  to  receive  future  divi¬ 
dends.”  The  complaint  further  argues 
that  the  directors  or  officers  of  the  com¬ 
pany  arc  not  empowered  to  execute  the 
supplemental  indenture  in  the  proposed 
contracts  without  the  consent  of  the 
holders  of  two-thirds  of  the  preferred 
and  common  stock  of  the  company.  Of- 


ing  to  approximately  $900,000  for  1934, 
as  compared  with  the  first  depression 
years  of  1930  and  1931,  together  with  a 
further  increase  in  fuel  bill,  owing  to 
this  year’s  subnormal  water  supply,  has 
offset  to  a  large  degree  the  effect  of  the 
increased  business,  as  well  as  further 
operating  economies  which  have  been 
put  into  effect,”  said  President  Bauer. 

Previous  dividends  had  been  on  a  $2 
annual  basis  since  1926,  which  was  a 
continuation  of  the  annual  $8  rate,  pre¬ 
vailing  when  the  company’s  original  par 
$100  shares  were  split  four  for  one. 


ficials  of  the  Long  Island  Lighting  Com¬ 
pany  indicated  this  week  that  they 
would  contest  this  last  contention. 

Seeks  to  refund  floating  debt 

The  purpose  of  the  new  issue  is  to 
liquidate  $6,000,000  of  demand  loans 
held  by  several  large  New  York  banks. 
In  addition,  there  are  $6,359,104  of  other 
unsecured  demand  notes  outstanding. 
The  prospective  purchasers  of  the  bonds 
have  made  it  a  requirement  that  the 
holders  of  these  notes  accept  an  issue 
of  convertible  debentures  junior  to  the 
new  bonds. 

A  common-stock  holders’  committee 
issued  a  statement  in  connection  with 
the  suit  in  which  it  asserts  the  terms  of 
the  proposed  issue  would  have  the  effect 
of  “severely  restricting  dividends  on  pre¬ 
ferred  and  common  stock,  will  injure 
the  investment  of  the  preferred-  and 
common-stock  holders  and  seriously 
hamper  the  company  in  financing  its 
present  and  future  requirements  and  its 
ability  to  serve  its  consumers.  In  addi¬ 
tion,  the  committee  understands  that 
certain  limitations  are  being  placed  upon 
the  issuance  of  mortgage  bonds  of  the 
company  which,  if  made  effective,  will 
make  it  more  necessary  than  ever  for 
the  company  to  finance  through  junior 
securities,  although,  as  above  stated, 
such  securities  are  adversely  affected  by 
the  agreement  itself.” 

Phillips  writes  to  stockholders 

Following  the  publication  of  the 
stockholders’  committee  statement,  the 
company  addressed  a  letter  to  stock¬ 
holders,  signed  by  E.  L.  Phillips,  presi¬ 
dent.  which  relates  the  company’s  efforts 
to  refund  its  floating  indebtedness.  The 
letter  tells  how  the  company,  having 
received  Public  Service  Commission  ap¬ 
proval  to  issue  series  B  refunding  bonds 
to  the  extent  of  $6,845,500,  filed  a  cer¬ 


tificate  of  registration  with  the  Federal 
Trade  Commission.  W.  C.  Langley,  head 
of  William  C.  Langley  &  Company,  as  a 
director,  the  letter  asserts,  forced  with¬ 
drawal  of  the  registration.  The  com¬ 
pany  then  received  a  trade  commission 
ruling  that  the  issue  could  be ’sold  to 
private  investors  as  an  exempt  transac¬ 
tion.  The  statement  says  that  the  com¬ 
pany  has  been  endeavoring  to  sell  the 
new  bonds  for  more  than  a  year  and 
that  this  proposal  of  the  insurance  com¬ 
panies  and  the  savings  banks  is  the  only 
definite  offer  which  it  has  had  for  them. 

The  company  statement  asserts  that 
Mr.  Langley  has  opposed  the  proposed 
sale  from  the  beginning  of  the  negotia¬ 
tions  and  that  all  the  other  directors 
approved  the  proposed  contracts.  The 
majority  of  the  directors  believe  that  it 
is  not  good  policy  to  disburse  cash  in 
dividends  on  the  common  stock  while 
there  is  so  large  a  floating  indebtedness, 
the  letter  states,  and  that  the  proposed 
conditions  on  common  dividend  pay¬ 
ments  are  not  only  reasonable  but  are 
for  the  best  interest  of  the  company 
and  all  of  its  stockholders,  and  that  the 
equity  of  common-stock  holders  is  not 
impaired,  but  is  conserved  by  suspension 
of  dividends. 

• 

Middle  West  Concurs 
in  Creditors’  Proposal 

In  response  to  a  court  petition  of  credit¬ 
ors  that  Middle  West  Utilities  Company  be 
reorganized  under  the  provisions  of  Section 
77-B  of  the  bankruptcy  act,  the  company 
concurred  this  week  in  the  proposal  and 
expressed  the  belief  that  not  only  will  such 
procedure  be  for  the  best  interest  of  its 
creditors  but  also  that  it  will  best  serve 
the  interests  of  preferred-  and  common- 
stock  holders.  The  answer,  which  was 
signed  by  D.  C.  Green,  president,  was 
filed  by  attorneys  for  the  preferred-  and 
common-stock  holders’  committees. 


HERE’S  SUMMER 

June  draws  to  a  close  with  energy 
production,  registering  its  third  succes¬ 
sive  weekly  increase,  now  at  a.  point 
only  1.6  per  cent  from  its  all-time  high 
for  the  week.  Together  with  another 
rise  in  carloadings  and  sustained 
strength  in  bituminous  coal  production, 
these  figures  would  seem  to  indicate 
that  industrial  activity  and  movement 
of  manufactured  goods  might  carry 
over  the  summer  without  a  general  busi¬ 
ness  slump.  More  than  confirming  the 
worst  fears  of  those  who  forecast  a  drop 
in  steel  output,  however,  a  20  per  cent 
decline  in  production  in  that  industry 
has  occurred.  This  news,  apparently 
well  discounted  in  market  circles,  was 
greeted  by  an  appreciable  advance  in 
general  stock  prices.  Bonds  continued 
to  show  strength,  and  commodity  prices, 
exhibiting  mixed  trends,  generally  main¬ 
tained  their  high  levels. 


Former  Bankers  Seek  to  Restrain 
Long  Island  Lighting  Bond  Issue 

Suit  filed  in  New  York  court  asserts  $6,845,500  refunding  bonds  would  pre¬ 
vent  payment  of  preferred  and  common  dividends. 

Company  plans  to  fight  suit. 
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Birmingham  mectric  Pays  Utility  Stocks  Dccliiie  Slightly 

on  Preferred  Dividends  J  o  y 


As  a  result  of  the  withdrawal  last 
week  of  litigation  against  the  company 
by  preferred-stock  holders,  the  Birming¬ 
ham  Electric  Company  began  disburse¬ 
ment  of  $3.50  a  share  on  its  $7  preferred 
stock  and  $3  a  share  to  holders  of  its 
$()  preferred,  both  of  record  of  May  1. 
The  dividends  are  the  first  since 
October,  1933,  when  payments  of  87i 
cents  and  75  cents,  respectively,  were 
made.  The  dividend  was  made  possible 
by  an  agreement  entered  into  between 
tiie  Birmingham  company  and  its  par¬ 
ent,  National  Power  &  Light  Company, 
under  which  the  parent  agreed  to  pro¬ 
vide  Birmingham  Electric  with  $430,000. 
the  approximate  amount  of  preferred 
dividends  in  arrears  (Electrical  World, 
April  28,  page  636).  Legal  difficulties 
involving  the  Birmingham  company 
arose  from  the  payment  of  a  special 
dividend  of  $3,200,000  on  the  common 
stock  in  1929,  which  was  held  by  Na¬ 
tional  Power  &  Light. 

• 

British  Energy  Output 
Shows  Sharp  Rise  in  May 

An  increase  of  11.9  per  cent  in  the 
total  output  of  authorized  undertakers 
during  May  over  the  same  month  last 
year  was  achieved  in  Great  Britain,  the 
British  Electricity  Commission  reports. 
Output  for  the  month  was  1,125,000,000 
kw.-hr.,  compared  with  1,005,000,000  for 


1934 

Security  prices  moved  irregularly  during  the  week.  Changes  in  the  utility  list 
were  sufficient  to  carry  the  Electrical  World  index  down  to  24.2,  as  compared 

with  24.9  last  week. 

the  same  month  in  1933.  During  the  NortheaStCm  P.  S.  Plan 
first  five  months  of  1934  the  total  j  U 

amount  of  electricity  generated  by  au-  ApprOVCCl  by  UoUft 

thorized  undertakers  was  6,581,000,000 

kw.-hr.,  compared  with  the  revised  Holding  that  the  proposed  reorganiza- 
figure  of  5,610,000,000  kw.-hr.  for  the  tion  plan  for  Northeastern  Public  Serv- 
corresponding  period  of  1933,  represent-  ice  Company  was  fair,  timely  and 
ing  an  increase  of  17.3  per  cent.  equitable,  the  Delaware  Chancery  Court 


Current  Earnings  Reports  of  Electric  Light  and  Power  Companies 


Operating  Companies 


Per  Operating 

Cent  Ratio 

1934  1933  Increase  1934  1933 

•Alabama  Power 

(Year  ended  April  30) 

Gross  earnings .  $15,679,020  $15,149,637  3.5  50  48 

Net  earnings .  7,858,673  7,800,924  0.7 

Net  balance .  814,293  820,559  —  0.8 

Carolina  Power  &  Light 
(Year  ended  April  30) 

Gross  earnings .  9,506,460  8,659,350  9.8  61  62 

Net  earnings .  3,717,213  3,266,300  13.8 

Net  balance* .  97,066  517,024  . 

Detroit  Edison 
(Year  ended  May  31) 

Gross  earnings .  43,931,594  41,730,359  5.3  68t  7lt 

Net  earnings .  14,108,021  11,967,950  17.9 

Net  balance .  7,438,863  5,399,943  27.8 

Florida  Power  &  Light 
(Year  ended  May  31) 

Gross  earnings .  9,980,570  9,883,935  0.9  60  53 

Net  earnings .  3,978,103  4,657,077  —  14.6 

Net  balance* .  1,035,743  281,952  . 

Georgia  Power 
(Year  ended  April  30) 

Gross  earnings .  22,349,163  21,784,120  2.6  51  48 

Net  earnings .  10,921,577  11,237,053  —  2.8 

Net  balance .  1,856,274  2,098,120  —11.5 

Memphis  Power  &  Light 
(Year  ended  April  30) 

Gross  earnings .  6,178,150  6,423,456  —  3.8  72  70 

Net  earnings .  1,715,628  1,886,142  —  9.0 

Netbalance .  482,711  643,922  —  25.0 

Montana  Power 
(Year  ended  May  31) 

Gross  earnings .  9,026,392  8,163,246  11,0  57  53 

Net  earnings .  3,827,709  3,843,198  —  0.4 

Netbalance .  400,919  618,867  —  35.0 

Nebraska  Power 
(Year  ended  May  31) 

Gross  earnings .  6,181,567  6,017,070  2.7  57  55 

.Net  earnings .  2,624,852  2,679,994  —  2.1 

Netbalance .  1,283,191  1.443,941  —  11.0 

Nc'v  Orleans  Public  Service 
(Year  ended  April  30) 

Gross  earnings .  14,959,278  15,179,493  —  1.0  77  75 

Net  earnings .  3,439,857  3,844,265  —  10.5 

Netbalance .  2,309*  358,710  — 100.0 


Per  Operating 

Cent  Ratio 

Ohio  Edison  1934  1933  Increase  1934  1933 

(Year  ended  April  30) 

(3ross  earnings .  15,340,763  14,639,129  4.8  51  49 

Net  earnings .  7.569,995  7,508,592  8.2 

Netbalance .  1,815,885  1,811,645  0.2 

Tennessee  Electric  Power 
(Year  ended  April  30) 

Gross  earnings .  11,838,193  11,237,354  5.3  61  58 

Net  earnings .  4,664,880  4,737,326  —  1.5 

Netbalance .  468,912  524,350  —  10.6 

Texas  Power  &  Light 
(Year  ended  May  31) 

Gross  earnings .  9.254,874  9,009,904  3.0  51  51 

Net  earnings .  4.501,767  4,452,953  1.0 

Netbalance .  1,152,223  1,136,610  1.0 

Utah  Power  &  Light 
(Year  ended  April  30) 

Gross  earnings .  9,515,292  9,996,943  —  5.0  62  56 

Net  earnings .  3,614,711  4,371,108  —  17.3 

Netbalance* .  1,110,479  384,193  . 

Washington  Water  Power 
(Year  ended  May  31) 

Gross  earnings .  7,466,058  7,394,361  1.0  61  57 

Net  earnings .  2,889,915  3,197,335  —  9.6 

Netbalance .  1,184,564  1,504.701  —  21.0 


Holding  Companies 


.American  Power  &  Light 
and  subsidiaries 
(Year  ended  March  31) 

Gross  earnings .  $73,270,052  $73,942,856  —  0.9  58  54 

Netbalance .  3,687,500  6,999,343  —  47.4 

Electric  Power  &  Light 
and  subsidiaries 
(Year  ended  March  31) 

Gross  earnings .  69,044,303  72,033,989  —  4.1  65  60 

Netbalance .  1,502,264*  2,997,801  —150.0 

National  Power  &  Light 
and  subsidiaries 
(Year  ended  March  31) 

Gross  earnings .  69,400,854  69,511,545  —  0.2  61  60 

Netbalance .  6.677,635  7.770,465  —  14.1 


*  Deficit,  t  Operating  and  non-operating  expenses  included. 

Gross  earnings — (Operating  Companies)  Gross  operating  revenue.  (Holding 
Companies)  Gross  operating  revenue  plus  other  income.  Net  earnings— Earn¬ 
ings  after  deduction  from  gross  earnings  of  operating  expenses  taken  to  include 
taxes,  depreciation,  maintenance,  operating,  etc.  Net  balance— Balance  available 
from  income  for  common  stock  dividends. 
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has  ordered  it  approved.  The  way  is 
thus  made  clear  for  the  reorganization 
committee  to  proceed  with  consumma¬ 
tion  of  the  plan. 

The  committee  was  authorized  to  ex¬ 
tend  to  not  earlier  than  July  20  the  time 
in  which  general  lien  and  collateral  trust 
Sis  and  unsecured  claims  may  be  de¬ 
posited.  An  extension  of  time  to  the 
same  date  was  provided  for  making 
cash  payments  under  the  plan.  The  or¬ 
der  also  directed  sale  at  Wilmington  on 
July  24  of  all  assets  pledged  under  first 
lien  indenture  and  assets  not  subject  to 
first  and  general  lien  indentures. 

I  •  • 

San  Carlos  Insulator 
Contract  Awarded 

Three  carloads  of  “Pyrex”  suspension 
and  pin-type  insulators  and  suspension 
hardware  have  been  ordered  from  the 
Corning  Glass  Works  under  a  contract 
with  the  United  States  Indian  Irriga¬ 
tion  Service  of  the  Department  of  the 
Interior.  The  insulators  will  be  used 
on  the  San  Carlos  project  in  Coolidge, 
.\riz. 

G.  E.,  Westinghouse  Cut 
Incandescent  Lamp  Prices 

Keductions  in  the  list  prices  of  130, 
200,  300  and  500-watt  incandescent 

lamps  were  announced  simultaneously 
this  week  by  Westinghouse  Lamp  Com¬ 
pany  and  the  General  Electric  Com¬ 
pany.  Westinghouse  prices  are  cut  from 
10  to  30  cents,  while  General  Electric 
reductions  average  13  per  cent.  In  an¬ 
nouncing  the  reductions  both  companies 
report  increased  sales  in  these  categories 
of  lamps  as  a  factor  in  the  i)rice  slash. 

• 

Arrow-Hart  &  Hegeman 
Declares  Dividends 

Regular  quarterly  dividends  were  de¬ 
clared  last  week  by  .Arrow-Hart  & 
Hegeman  Electric  Company.  Ten  cents 
a  share  will  be  paid  on  the  common  and 
$1.62J  on  the  preferred  stocks,  both 
payable  July  2  to  stock  of  record 
June  25. 

• 

Ranges  Net  $1,100,000 

Rased  on  the  reix)rts  of  eleven  com¬ 
panies,  the  National  Electrical  Manufac¬ 
turers  .Association  announces  total  billed 
sales  of  electric  ranges  during  May  of 
16,3d4  units  valued  at  $1,124,730. 


New  York  Metal  Prices 

June  19,  1934  June  26,  1934 


Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrolv^ic. . . . 
Le*a,  Am.  S.  &  R.  price 

9.00* 

9.00* 

4.00 

4.00 

Antimony . 

7.85 

7.80 

Nickel  ingot . 

35.00 

35.00 

Zinc,  spot . 

4.55 

4.55 

Tin  Straite . 

50.25 

51.125 

Aluminum.  99  per  cent. 
*IIIue  Eagle 

23.30 

23.30 

SALES  OPPORTUNITIES  IN  NEW  CONSTRUCTION 

Spot  coverage  of  the  week.  Projects  approved  and  proposed,  bids  requested, 
equipment  wanted,  funds  available.  Prospects  for  the  electrical  manufacturer. 


Baton  Rouge,  La. — Solvay  Process 
Company,  New  York,  N.  Y.,  plans  in¬ 
stallation  of  transformers  and  acces¬ 
sories,  motors  and  controls,  electric 
pumping  machinery,  elevating  and  con¬ 
veying  equipment,  air  compressors  and 
other  equipment  in  new  multi-unit 
alkali  plant  at  Raton  Rouge.  A  $2,500,- 
000  project. 

Independence,  Mo. — Plans  early  call 
for  bids  for  one  3,000-kw.  turbo-gener¬ 
ator  unit  and  auxiliary  equipment  for 
city-owned  electric  light  and  power 
plant.  Fund  of  $124,000  being  arranged. 

Knoxville,  Tenn. — Tennessee  Valley 
.Authority  asks  bids  until  July  9  for 
three  3,333-kva.,  single-phase,  self-cooled 
power  transformers,  to  step  down  from 
115,000  volts  to  13,200  volts,  for  service 
for  municipal  distribution  system. 

Highlands,  N.  C  . — Nantahala  Power 
&  Light  Company,  Rryson  City,  plans 
new  transmission  line  from  power  plant 
at  Highlands  to  Cashiers  Valley  district. 

San  Diego,  Calif. — Consolidated  .Air¬ 
craft  Corporation,  Buffalo,  N.  Y.,  plans 
installation  of  motors  and  controls, 
transformers  and  accessories,  conveyors, 
etc.,  in  new  plant  at  San  Diego,  consist¬ 
ing  of  main  unit  and  smaller  buildings. 
Cost  over  $200,000. 

Cincinnati,  Ohio — United  States  Play¬ 
ing  Card  Company,  Norwood,  plans  e.x- 
tensions  and  improvements  in  power 
plant  for  factory  service.  Cost  about 
$25,000. 

Denver,  Colo. — Mile  High  Distillery 
Company,  recently  organized,  care  of 
Denver  Builders,  Inc.,  1425  Welton 
Street,  plans  new  plant.  Cost  about 
$75,000. 

Alexandria,  La. — Asks  bids  until  July 
17  for  equipment  for  extensions  and  im¬ 
provements  in  city-owned  power  plant, 
including  steam  turbine  unit,  three  750- 
hp.  boilers  with  superheaters  and  acces¬ 
sories,  forced  draft  fans,  pumps,  feed- 
water  heaters  and  au.xiliary  equipment. 

Sioux  Falls,  S.  D. — Northern  States 
Power  Company,  Minneapolis,  Minn., 

has  approved  plans  for  alterations  and 
improvements  in  power  plant  at  Sioux 
Falls. 

Saginaw,  Mich. — Smith  Agricultural 
Chemical  Company,  Columbus,  Ohio, 
plans  installation  of  transformer  equip¬ 
ment,  motors  and  controls,  conveyors, 
loaders  and  other  e<iuipment  in  new 

branch  commercial  fertilizer  plant  at 

Saginaw.  Cost  about  $85,()()(). 

Jackson,  Miss. — Is  having  surveys  and 
estimates  of  cost  made  for  new  city- 
owned  electric  light  and  power  plant  by 
Burns  8:  McDonnell  Engineering  Com¬ 
pany,  Kansas  City,  Mo.,  consulting  engi¬ 
neer. 

Manzanola,  Colo. — Libby.  McNeil  it 
Libby,  Chicago,  Ill.,  plans  installation 
of  motors  and  controls,  conveyors, 
loaders  and  other  equipment  in  new 

food  products  canning  plant  at  Man¬ 
zanola.  Cost  about  $50,000. 

Baltimore,  Md. — Big  Four  Distilleries. 
Inc.,  recently  organized,  care  of  Pot  >- 


mac  Distilling  Corporation,  2700  Wil- 
marco  Avenue,  plans  power  plant  at  new 
multi-unit  distillerv.  Cost  about  $4!)(),- 
000. 

Cleveland,  Ohio — Morgan  Steel  Pr.)d- 
ucts  Company  plans  installation  of  mo¬ 
tors  and  controls,  conveyors,  etc.,  in 
new  plant  addition.  Cost  about  $35,(i()i). 

Detroit,  Mich. — Schmidt  Brewing 
Company  plans  new  addition  to  brewing 
plant  and  will  equip  primarily  for  l)ot- 
tling  department.  Cost  about  $40,0(tU. 

Washington,  D.  C. — Bureau  of  Sup¬ 
plies  and  Accounts,  Navy  Department, 
asks  bids  until  July  10  for  quantity  of 
electric  cable,  cord  and  wire  for  Eastern 
and  Western  Navv  Yards  (Schedule 
2800). 

Deming,  N.  M. — Mimlires  A’alley  Dis¬ 
tillery  Company  plans  new  plant  on 
Railroad  Avenue.  Cost  about  $50,00(1. 

Westminster,  Md. — Farmers  Fertilizer 
&  Feed  Company  plans  installatioti  of 
motors  and  controls,  conveyors,  loaders, 
etc.,  in  connection  with  rebuilding  of 
portion  of  commercial  fertilizer  works 
recently  destroyed  by  fire.  Loss  about 
$70,000. 

Dayton,  Ohio — Standard  Register 
Company  plans  installation  of  motors, 
controls,  conveyors,  etc.,  in  new  plant 
addition.  Cost  about  $35,000. 

Hoquiam,  Wash. — Grays  Harbor  Pulp 
&  Paper  Company  plans  installation  of 
heavy-duty  motors  and  controls,  con¬ 
veyors  and  other  equipment  in  new  ad¬ 
dition  to  pulp  mill.  Cost  about  $100,000. 

Rockwall,  Tex. — Plans  new  c  i  t  y  - 
owned  electric  light  and  pow'er  plant. 
Financing  is  being  arranged. 

Chester,  S.  C. — .Aragon-Raldwin  Cot¬ 
ton  Mills,  Inc.,  plans  changes  and  im¬ 
provements  in  electrical  system  ami 
facilities  at  local  Baldwin  mill,  with  in¬ 
stallation  of  new  equipment. 

Lisbon,  Ohio — National  Brass  &  Cop¬ 
per  Company,  plant  recently  acquired 
by  C.  W.  Hays  and  Floyd  Rose,  plans 
installation  of  motors  and  controls,  reg¬ 
ulators,  conveyors  and  other  equipment 
in  new'  addition  and  for  conversion  of 
present  works  for  steel  mill.  Cost  about 
$150,000. 

Deland,  Fla. — Plans  new  city-owned 
electric  light  and  power  plant,  and  will 
arrange  financing  as  soon  as  estimates 
of  cost  are  completed. 

Colfax,  Wash. — City  soon  asks  bids 
for  new’  ornamental  street-lighting  sys¬ 
tem  on  portion  of  Main  Street. 

Morehead,  Minn. — City  plans  installa¬ 
tion  of  transformer  station  on  First 
■Avenue  North,  connecting  with  system 
of  Northern  States  Power  Company,  for 
."itandby  power  service. 

Glasgow,  Mont. — United  States  Engi¬ 
neer  Office,  Kansas  City,  Mo.,  has  low 
bid  from  A.  S.  Schulman  Electric  Com¬ 
pany,  Chicago,  Ill.,  for  construction  of 
electrical  distribution  system  at  Fort 
Peck  dam  site,  Missouri  River,  near 
Glasgow,  at  $398,478.34,  and  is  schedul¬ 
ing  early  award. 
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MEN  OF  THE  INDUSTRY 


A.  L.  Powell  New  President 
of  Illuminating  Society 

A.  L.  Powell,  manager  of  the  eastern 
office  of  the  Xela  Park  engineering  depart¬ 
ment  of  General  Electric  Company,  has 
l)oen  elected  president  of  the  Illuminating 
Engineering  Society  for  the  year  1934-’35. 
lie  succeeds  J.  L.  Stair,  chief  engineer  of 
Curtis  Lighting,  Inc.,  Chicago, 

An  internationally  known  authority  on 
illumination  design  and  ai)plicatiun,  Mr. 


Powell  has  been  a  pioneer  in  the  fields  of 
architectural,  decorative  and  many  other 
modern  forms  of  lighting.  A  prolific 
writer,  he  has  prepared  numerous  papers 
and  articles  on  these  subjects  which  have 
appeared  in  general  and  trade  publications. 

Upon  his  graduation  from  Columbia  Uni¬ 
versity,  in  1910,  Mr.  Powell  joined  the 
engineering  department  of  the  Edison 
Lamp  Works  of  General  Electric  Company 
at  Harrison,  X.  J.,  becoming  manager  of 
that  department  in  1925.  When  the  Edi¬ 
son  Lamp  Works  and  Xational  Lamp 
W'orks  were  consolidated  into  the  incan¬ 
descent  lamp  department  of  General  Elec¬ 
tric  Company  and  the  Harrison  group 
transferred  to  X’ela  Park,  an  eastern  office 
of  the  X’ela  Park  engineering  department 
was  organized  and  Mr.  Powell  placed  in 
charge,  devoting  much  of  his  time  to  con¬ 
sultation  with  architects,  decorators  and 
others  collaborating  in  the  elevation  of 
lighting  standards.  He  w'as  a  lighting  con¬ 
sultant  for  the  Rockefeller  Center  develop- 
iiK'iit  and  originated  many  of  the  ingenious 
effects  to  be  found  in  Radio  City  Music 
Hall  and  other  buildings. 

Among  his  recent  contributions  to  light¬ 
ing  progress  has  been  his  editorship  of  the 
•Xrchitectural  Section  of  the  I.E.S.  Trans¬ 
actions,  official  publication  of  the  Illuminat¬ 
ing  Engineering  Society.  Mr.  Powell  is 
a  member  of  the  U.  S.  Xational  Commit¬ 
tee  of  the  International  Commission  on 
Illumination. 

Other  officers  elected  by  the  I.E.S.  are 
I-  A.  S.  Wood,  manager  of  the  lighting  de¬ 
partment  of  Westinghouse  Electric  & 
Manufacturing  Company,  vice-president: 


G.  Bertram  Regar,  head  of  the  lighting 
sales  department  of  the  Philadelphia  Elec¬ 
tric  Company,  vice-president ;  D.  W.  At¬ 
water,  Westinghouse  Lamp  Company,  gen¬ 
eral  secretary,  and  W.  F.  Little,  Electrical 
Testing  Laboratories,  Xew  York  City, 
treasurer. 

• 

E.  R.  Maurer  Awarded 
Lamme  Medal  by  S.P.E.E. 

Edward  R.  Maurer,  professor  of  me¬ 
chanics  at  the  University  of  Wisconsin,  was 
awarded  the  seventh  Lamme  medal  by  the 
Society  for  the  Promotion  of  Engineering 
Education  at  its  annual  meeting  held  last 
week  at  Cornell  University.  His  teaching 
e.xperience  covers  a  period  of  more  than 
forty  years.  Following  graduation  from  the 
University  of  Wisconsin  in  1890,  he  was 
first  employed  by  the  Chicago  &  Xorth- 
weste»‘n  Railway  and  later  by  the  U.  S. 
(ieclogical  Survey.  Joining  the  teaching 
staff  at  Madison  as  instructor  in  engineer¬ 
ing.  he  subsequently  was  made  assistant 
professor  and  in  1901  professor  of  me¬ 
chanics,  a  position  which  he  still  occupies. 

As  an  author  Professor  Maurer  has 
helped  both  the  engineering  student  and  the 
practicing  engineers.  He  has  been  a  mem¬ 
ber  of  the  S.P.E.E.  since  1897  and  holds 
membership  also  in  the  American  Society 
for  Testing  Materials  and  the  American 
.\ssociation  for  the  .Advancement  of 
Science. 

• 

J.  S.  Sutherland  has  been  appointed 
manager  of  sales  promotion  for  the 
Alabama  Power  Company.  The  sales 
promotion  division  was  formerly  known 
as  the  merchandise  sales  division. 

Charles  P.  Myrick  has  been  reap¬ 
pointed  Xew’  England  sales  manager  of 
the  Edison  Electric  Appliance  Com¬ 
pany  with  headquarters  at  Boston, 
Mass. 

R.  R.  Brown  of  Mount  Clemens  was 
elected  president  of  the  Michigan  Filec- 
tric  Light  Association  at  the  recent  an¬ 
nual  meeting  held  in  Grand  Rapids. 

Thomas  C.  Egan  has  been  appointed 
to  succeed  the  late  Judge  Woodruff  on 
the  Pennsylvania  Public  Service  Com¬ 
mission  for  the  term  ending  July  1, 
1941.  Mr.  Egan  is  a  graduate  of  George¬ 
town  LTiiversity,  Washington,  D.  C. 
and  of  the  Law  School  of  the  University 
of  Pennsylvania.  He  is  a  member  of 
the  board  of  governors  of  the  Bar  Asso¬ 
ciation  of  Philadelphia,  where  he  is  a 
prominent  practicing  attorney. 

A.  W.  Altorfer  has  been  elected  presi¬ 
dent  of  Altorfer  Brothers  Company, 
Peoria,  Ill.,  maker  of  ABC  household 
washers  and  ironers,  to  fill  the  vacancy 
caused  by  the  recent  death  of  Silas  H. 
Altorfer,  his  brother.  They  founded  the 
company  in  Roanoke,  Ill.,  in  1909,  and 
A.  W.  .Altorfer  has  held  an  executive 


position  with  it  continuous!}'  since  its 
start.  Henry  W.  Altorfer,  another 
brother,  associated  with  the  business 
fifteen  years  as  secretary  and  since 
last  fall  general  manager,  has  been  made 
vice-president  as  well. 

• 

E.  B.  Culley  Assumes 
New  Duties  in  Indiana 

F.  B.  Culley  was  made  executive  vice- 
president  and  a  director  of  the  Southern 
Indiana  Gas  &  Electric  Company  at  a 
recent  meeting  of  the  board  of  directors. 
He  will  take  charge  of  the  company’s 
affairs  on  July  1  and  relieve  Frank  J. 
Haas,  general  manager,  who,  because  of 
a  nervous  breakdown,  has  been  forced 


to  give  up  business  activities.  For  many 
years  Mr.  Culley  was  connected  with 
the  former  .Augusta-Aiken  Railway  & 
Electric  Corporation,  of  which  he  be¬ 
came  vice-president  and  general  man¬ 
ager.  Upon  acquisition  of  that  prop¬ 
erty  by  the  Georgia  Power  Company 
Mr.  Culley  continued  in  charge  until  he 
accepted  his  new  position  in  Evansville. 
He  was  born  in  Franklin,  Va.,  in  1885, 
and  received  his  education  in  the  public 
schools  and  the  Military  Academy  of 
South  Carolina. 

Mr.  Haas  has  been  identified  with  the 
Indiana  utility  since  1908.  He  has  been 
active  in  electrical  association  work, 
being  a  past-president  of  the  Indiana 
Electric  Light  Association. 

• 

M.  M.  Samuels,  formerly  identified 
with  the  J.  G.  AV’hite  Engineering  Cor¬ 
poration,  has  been  appointed  economic 
analyst  of  the  rate  survey  being  made 
by  the  Federal  Power  Commission. 

John  Arms  has  been  elected  secretary 
of  United  Engineering  Trustees,  Inc., 
to  succeed  Alfred  D.  Flinn,  resigned. 
Mr.  Arms  has  been  general  manager  of 
the  corporation  since  December,  1933, 
and  will  continue  to  be,  combining  the 
duties  of  both  offices.  He  will  be  the 
chief  administrative  officer  for  the 
board  of  trustees  in  caring  for  Engi¬ 
neering  Societies  Building,  Engineering 
Societies  Library  and  endowment  funds 
which  the  corporation  holds  for  the 
American  Institute  of  Electrical  Engi¬ 
neers,  .American  Society  of  Civil  Engi- 
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neers,  American  Institute  of  Mining  and 
Metallurgical  Engineers  and  American 
Society  of  Mechanical  Engineers,  Mr. 
Flinn,  the  retiring  secretary,  has  occu¬ 
pied  that  position  since  1918. 

• 

A.  A.  Low  Heads 
Utica  Utility 

At  the  recent  annual  meeting  of  the 
directors  of  the  Utica  Gas  &  Electric 
Company,  A.  Augustus  Low  was  elected 
president  to  succeed  the  late  William  T. 
Raker.  Mr.  Low  has  been  c.xecutive 


vice-president  of  the  company  for  the 
past  three  years.  He  is  also  vice-presi¬ 
dent  of  the  Northern  New  York  Utili¬ 
ties,  Inc.,  and  president  of  the  Kanata 
Realty  Company  and  the  Old  Forge 
Electric  Corporation.  He  is  president 
and  treasurer  of  the  Bog  River  Corpora¬ 
tion  and  a  director  of  the  Raquette 
River  Power  Company.  Stefaan  Pick 
was  named  executive  vice-president  and 
Iceland  D.  McCormac  vice-president  and 
general  manager. 

• 

John  C.  Damon,  formerly  engineer  in 
the  construction  department  of  Jackson 
&  Moreland,  Boston,  Mass.,  is  now  iden¬ 
tified  with  the  Public  Service  Commis¬ 
sion  of  Wisconsin  in  the  capacity  of 
chief  engineer.  Since  joining  the  com¬ 
mission  staff  Mr.  Damon  has  given  spe¬ 
cial  attention  to  the  development  of  the 
continuous  inventory  plan  for  public 
utilities,  a  new  valuation  practice  for¬ 
mulated  to  replace  the  present  expensive 
and  troublesome  methods  for  obtaining 
a  rate  base  value  of  fixed  capital  prop¬ 
erty.  Early  in  his  career  he  was  affiliated 
with  public  utility  properties  in  various 
I)arts  of  the  country,  including  the  Chi¬ 
cago  Telephone  Company.  Telluride 
Power  Company,  Trinidad  Electric 
Transmission  Railway  &  Gas  Company 
and  the  Utah  Power  &  Light  Company. 
In  1918  he  was  detailed  to  the  power 
section  of  the  War  Industries  Board. 
In  this  capacity  he  was  assigned  to 
make  studies  of  the  power  supply  in  sev¬ 
eral  of  the  heaviest  industrial  districts 
of  the  East.  After  relinquishing  these 
duties  he  entered  the  organization  of  the 
West  Penn  Power  Company,  subse- 
<iuently  joining  Jackson  &  Moreland. 


OBITUARY 


Charles  P.  Prichard,  vice-president 
and  general  manager  of  the  Lynn 
(Mass.)  Gas  &  Electric  Company,  died 
June  25  in  his  fifty-first  year. 

William  S.  Fisher,  secretary  of  the 
Xevada-California  Electric  Corporation, 
Denver,  died  suddenly  June  9.  He  was 
49  years  of  age. 

Edward  D.  Brown,  general  superin¬ 
tendent  of  the  Sierra  Pacific  Power 
Company,  Reno,  Nev.,  died  in  Oakland, 
Calif.,  May  3.  Mr.  Brown  had  been  in 
Reno  since  1900,  when  he  became  a 
power  house  operator  for  the  Reno 
Power,  Light  &  Water  Company.  For 
the  last  fourteen  years  he  had  held  the 
position  of  general  superintendent  of  the 
.Sierra  Pacific  system, 

Wilhelm  Pfannkuch,  technical  director 
of  the  A.E.G.  high-tension  cable  works 
at  Oberschonw'eide,  Germany,  died  re¬ 
cently  in  his  fifty-fifth  year.  He  joined 
the  A.E.G.  Company  in  1904  and  be¬ 
came  one  of  the  leading  German  high- 
tension  cable  manufacturing  experts. 

Robert  L.  Tudor,  president  of  the 
Western  Power,  Light  &  Telephone 
Company,  Kansas  City,  Kan.,  died,  of  a 
heart  attack,  recently  aboard  a  Santa  Fe 
train.  He  was  44  years  of  age.  Mr. 
Tudor  became  receiver  for  the  company, 
originally  known  as  the  Western  Power 
&  Light  Company,  two  years  ago.  He 
was  formerly  an  executive  of  the  Utili¬ 
ties  Power  &  Light  Company  of  Chi¬ 
cago,  a  part  of  the  Harley  L.  Clarke 
interests. 

Hermann  C.  Henrici,  president  of  the 
Henrici,  Lowry  Engineering  Company, 
consulting  engineers  of  Kansas  City, 
Mo.,  died  recently,  of  a  heart  ailment, 
in  his  fiftieth  year.  Mr.  Henrici  was 
graduated  from  the  Massachusetts 
Institute  of  Technology  in  1906  and  fol¬ 
lowing  his  return  to  Kansas  City  he 
entered  the  engineering  department  of 
the  Bell  Telephone  Company.  It  was 
in  1913  that  he  established  the  engineer¬ 
ing  firm  with  W.  Malcolm  Lowry.  Mr. 
Henrici  was  a  member  of  the  American 
Institute  of  Electrical  Engineers  and  of 
the  American  Society  of  Heating  and 
Ventilating  Engineers. 

George  A.  Damon,  consulting  engi¬ 
neer  of  Pasadena,  Calif.,  died  June  23, 
in  that  city,  of  cerebral  congestion.  He 
was  63  years  old.  After  his  graduation 
from  the  University  of  Michigan  in 
1895  Mr.  Damon  spent  sixteen  years  in 
association  with  Bion  J.  Arnold  of  Chi¬ 
cago.  As  an  associate  of  Mr.  Arnold  he 
had  charge  of  the  design  and  construc¬ 
tion  of  hydro-electric  plants  and  took 
active  part  in  examinations  and  reports 
on  transportation  problems,  notably  on 
operation  and  construction  of  New 
York  subways  and  in  Pittsburgh  and 
Los  Angeles.  From  1911  to  1917  Mr. 
Damon  was  dean  of  the  Throop  Col¬ 
lege  of  Technology  at  Pasadena.  He 
was  a  fellow  of  the  American  Institute 


of  Electrical  Engineers,  and  a  member 
of  the  Western  Society  of  Engineers, 
the  Society  for  the  Promotion  of  Engi¬ 
neering  Education  and  of  other  technical 
associations. 

Leonard  P.  Dickinson,  professor  of 
electrical  engineering  at  the  University  of 
Vermont,  died  on  June  3  at  Burlington, 
Vt.  Mr.  Dickinson  was  59  years  of 
age,  a  native  of  Hill,  N.  H.,  and  was 
educated  at  the  Massachusetts  Institute 
of  Technology,  graduating  in  1896. 
Prior  to  1921  he  had  taught  electrical 
engineering  at  Lafayette  College  and 
Rhode  Island  State  College. 

Robert  Wetherill,  retired  manufac¬ 
turer  of  power-plant  and  transportation 
equipment,  died  at  his  home  in  Chester, 
Pa.,  June  18  after  a  short  illness.  He 
was  82  years  of  age.  As  a  member  of 
the  firm  of  Robert  Wetherill  &  Com¬ 
pany  he  supervised  the  construction  of 
some  of  the  earliest  power  plants  and 
transportation  lines  in  Pennsylvania.  Ik- 
retired  in  1916. 

Oliver  I.  Steigerwalt,  consulting 
power  engineer,  died  June  24  at  his 
home  in  Niagara  Falls,  N.  Y.,  at  the 
age  of  60.  Mr.  Steigerwalt  became  af¬ 
filiated  with  the  Read-Coddington  En¬ 
gineering  Company  in  1921  and  in  this 
connection  participated  in  the  building 
of  the  Auxiliary  Tunnel  of  the  Niagara 
Falls  Power  Company.  He  was  a  native 
of  Lancaster,  Pa. 

E.  E.  Towles,  vice-president  of  the 
American  States  Electric  Company,  died 
in  Chicago,  June  19,  of  heart  disease. 
Mr.  Towles  was  formerly  assistant  chief 
engineer  for  the  Missouri  Public  Service 
Commission.  He  was  born  in  Jefferson 
City  and  was  graduated  from  Missouri 
University. 

Russell  E.  Lawrence,  founder  of  the 
Law’rence  Institute  of  Technology  in 
Detroit,  died  recently  in  that  city.  .‘\ 
graduate  of  the  Rose  Polytechnic  Insti¬ 
tute  in  1913,  he  entered  the  turbine  re¬ 
search  department  of  the  General  Elec¬ 
tric  Company  at  Lynn,  Mass.  Sub¬ 
sequently  he  became  a  professor  of 
mechanical  engineering  at  the  Univer¬ 
sity  of  Detroit  and  in  1921  was  pro¬ 
moted  to  dean  of  the  engineering  col¬ 
lege.  His  services  as  consulting  engineer 
were  retained  by  many  corporations. 
During  the  last  two  years  he  had  carried 
on  the  Lawrence  Institute. 

Sir  George  Sutton,  Bart.,  one  of  the 
best-known  figures  in  the  electrical  wire 
and  cable  industry,  died  recently  at 
Walmer,  England,  in  his  seventy-eighth 
year.  Sir  George  was  president  of  W.  T. 
Henley’s  Telegraph  Works  Company 
and  of  Henley’s  Tire  &  Rubber  Com- 
pan3\  He  had  been  associated  with  the 
Henley  company  since  1880,  when  the 
original  business  of  the  famous  W.  T 
Henley  was  reorganized,  and  he  became 
secretary.  It  was  due  to  his  efforts  that 
the  scope  of  the  business  was  widened  to 
provide  for  the  growing  demand  for 
wires  and  cables  for  electrical  power 
supply.  He  was  a  member  of  the  Insti¬ 
tution  of  Electrical  Engineers,  and  vice- 
president  of  the  Executive  Council  of 
the  Federation  of  British  Industries. 
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Demand  Controller 
Limits  Power  Peaks 

To  aid  power  users  in  keeping  down 
their  peak  demands  the  Standard  Elec¬ 
tric  Time  Company,  Springfield,  Mass., 
has  developed  a  dust-proof,  panel- 
mounted  unit  which  indicates  the  rate 
of  load  approach  to  a  predetermined 
limit  and  opens  the  main  circuit 
breaker  if  the  user  takes  no  steps  to  keep 
his  peak  under  control  after  bell  and 


horn  warning  signals  are  sounded.  The 
panel  (shown  in  reverse  view)  is  32xl6x 
1  in.  thick.  On  its  front  it  carries  two 
dials  which  show  the  percentage  of  the 
load  limit  attained  at  any  moment  (left) 
and  the  percentage  of  elapsed  time 
which  has  occurred  in  the  demand  period 
(right).  The  rate  at  which  the  maxi¬ 
mum  demand  is  accumulating  is  ob¬ 
tained  by  transmitting  impulses  from 
the  demand  meter  of  the  pow'er  com¬ 
pany  to  the  load-integrating  mechanism 
on  the  panel. 

The  time  duration  indicator,  which 
controls  relay  switch  circuits  through 
cams,  making  it  impossible  to  sound 
signals  or  cut  off  the  power  supply  if 
the  demand  does  not  reach  the  point  re¬ 
quiring  relay  operation  to  these  ends, 
is  driven  by  a  Telechron  synchronous 
motor.  The  bell  and  horn  signals  can 
be  set  to  warn  of  the  termination  of 
definite  portions  of  the  demand  period. 
Expiration  of  stated  demand  periods  is 
indicated  by  pilot  lamps  at  the  load 
centers.  The  load-integrating  mechanism 
automatically  resets  to  zero  at  the  ex¬ 
piration  of  the  stated  demand  measuring 
period.  The  design  includes  contact 
l)lock  assemblies  to  meet  normal  and 
seasonal  demand  requirements. 


Small  appliance  switches  for  single¬ 
hole  mounting,  particularly  designed  for 
the  control  of  motor-driven  appliances, 
electric  tools,  heating  devices  and  other 
small  heavy-duty  appliances,  have  been 
announced  by  the  merchandise  depart¬ 
ment  of  the  General  Electric  Company. 
They  are  available  for  single-pole, 
double-pole  and  three-way  operation 
and  are  rated  6  amp.,  250  volts  and  12 
amp.,  125  volts.  They  are  totally  in¬ 
closed  in  “Textolite”  and  approved  by 
the  Underwriters’  Laboratories.  The 
'■mall  size  of  the  switches,  li  x  I  x  15/16 
in.  deep,  makes  them  adaptable  for  gang 
mounting.  They  are  supplied  with 


nozzle  lengths  up  to  3  in.  Switch  ac¬ 
tion  is  short  and  positive,  of  the  wiping 
contact  type,  and  moving  contacts  are 
mounted  on  arc-snuffing,  insulating  disks. 
Large  binding  screw  terminals  give 
easy  access  to  the  binding  screws,  and 
spring  contacts  prevent  leakage  or  ex¬ 
cessive  contact  heating. 


Spiral-Record  Recorders 

.•\n  electrical  operation  recorder 
which  provides  a  long  spiral  curve  on  a 
fast-moving  circular  chart  has  been  in¬ 
troduced  by  the  Bristol  Company. 
Waterbury,  Conn.  The  spiral  record 
starts  at  the  outer  edge  of  the  chart 
and  gradually  moves  toward  the  center. 
It  is  accomplished  by  a  telechron  cam 
which  continuously  resets  the  record¬ 
making  movement.  One  form  has  two 
telechron  motors,  one  making  one  revo¬ 
lution  in  eight  hours  and  one  making 
one  per  hour;  the  resulting  spiral  record 
covers  eight  rotations  of  the  chart  with 
approximate  3-in.  spacing  of  the  record 
line.  Entire  movement  is  housed  in  a 
rectangular  Model  40M  case. 

• 

Pin-Type  Insulators  Are 
Redesigned  to  New  Trends 

To  keep  step  with  the  trend  to  larger 
conductors  and  the  use  of  armor  rods  on 
A.C.S.R.  cable  with  pin-type  insulators, 
the  Ohio  Brass  Company,  Mansfield, 
has  increased  the  size  of  top  and  side 
grooves  of  its  pin-type  insulators.  A 
survey  of  conductor  specifications  was 
made  which  indicated  that  No.  4/0  is 
the  largest  cable  used  normally  on  pin- 
type  lines  and  therefore  the  top  grooves 


of  O-B  insulators,  ranging  from  17,(MK) 
to  80,000  volt  service,  were  increased 
to  a  -^g  in.  radii,  and  the  side  grooves 
were  increased  to  J  in.  radii.  These 
new  grooves  will  also  accommodate  No. 
4  A.Ci.S.R.  conductors  which  with  armor 
rod  measure  approximately  1  in.  in 
diameter.  The  top  groove  provides  a 
smooth,  continuous  seat  in  which  the 
conductor  is  snugly  held.  The  mechani¬ 
cal  stress  of  conductor  against  insulator. 


therefore,  is  not  localized  and  the  armor 
rods  are  given  a  full  opportunity  to 
function  as  a  protection  to  the  cable. 

• 

Improved  Control  for 
Arc- Welding  Head 

Automatic  arc-welding  head  and  con¬ 
trol  equipment,  identified  as  type  WF.^ 
and  featured  by  simplicity  of  design, 
control,  adjustment  to  work  and  main¬ 
tenance,  is  available  from  the  General 
Electric  Company,  Schenectady.  The 
standard  type  operates  from  60-volt  d.c. 
circuits.  One  small  motor  drives  the 
electrode  feed  rollers  through  a  simple 
worm  reduction  gear  and  three-speed 
transmission  submerged  in  grease.  At 


General  Electric 


any  of  the  three  speeds  selectable  to  suit 
conditions  the  electrode  is  fed  at  a  uni¬ 
form  rate  and  the  arc  voltage  accurately 
maintained.  One  small  rheostat  is  the 
only  adjusting  element  necessary.  This 
means  quick  and  accurate  control  of 
electrode  feed,  for  all  other  operations 
are  fully  automatic.  For  positioning  the 
electrode  wfith  respect  to  the  work  or 
for  following  irregular  outlines  of  the 
work  handwheels  swing  the  nozzle 
through  complete  circles  in  two  planes 
at  right  angles  to  each  other. 

Control  equipment  consists  of  an  in¬ 
closed  panel  on  which  are  mounted 
standard  relays  and  contactors  which 
maintain  in  proper  sequence  the  opera¬ 
tions  necessary  in  starting,  running  and 
stopping  the  automatic  head.  The  in¬ 
strument  panel  may  be  located  any¬ 
where,  but  preferably  as  near  the  weld¬ 
ing  position  as  possible.  It  carries 
meters  for  reading  arc  voltage  and  cur¬ 
rent,  the  arc-adjusting  rheostat,  start- 
stop  buttons,  a  forward-reverse  switch 
for  the  electrode  feed  mechanism  and  a 
selector  switch  for  either  manual  or  au¬ 
tomatic  operation  of  a  travel  carriage 
if  the  latter  is  used. 

• 

Holders  for  three-light  “Mazda” 
lamps  have  been  announced  by  the  mer¬ 
chandise  department  of  the  General 
Electric  Company,  Bridgeport,  Conn. 
Control  is  obtained  in  the  single  units 
by  a  special  6-amp.,  110-volt  canopy 
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switch  and  in  multiple  units  by  a  con¬ 
veniently  wired  wall-type  switch.  Cord- 
sets  for  these  new  lampholders  have 
rubber  plugs  molded  on  the  cords. 

• 

Clip-On  Ammeters  Expanded 

“Clip-On"  ammeters  tor  extended 
ranges  and  in  new  physical  sizes  to  ac¬ 
commodate  busbars  have  been  recently 
announced  bj’  Ferranti,  Inc.,  New  York. 
Originally  offered  as  a  dual  range  in¬ 
strument  with  100  and  500  amp.  scales  to 
measure  from  10  to  500  amp.,  they  can 
now  be  supplied  in  either  single  or  dual 
ranges  to  measure  currents  from  1/10 
of  an  ami)ere  to  5,000  amp.  New  sizes 
now  available  have  jaws  to  accommo¬ 
date  respectively  38x2|  and  41x3i-in. 
busbars.  In  the  dual  ranges  self-con¬ 
tained  transfer  switches  are  employed  to 
shift  ranges.  Both  jaws  of  the  instru¬ 
ments  are  insulated  so  that  the  meter 
may  be  used  with  safety  on  either  insu¬ 
lated  or  uninsulated  conductors.  They 
are  suitable  for  use  on  25  to  125-cycle 
supply. 

• 

Manometers  Linked 
to  Automatic  Control 

Manometers  fit¬ 
ted  with  automatic 
electric  control  fea¬ 
tures  have  been  an¬ 
nounced  by  the 
Meriam  Company, 
1955  West  112th 
Street,  Cleveland, 
Ohio.  The  instru¬ 
ments  are  said  to 
be  unusually  rugged 
and  simple  and  to 
remain  permanent¬ 
ly  accurate  under 
the  severest  service 
conditions.  They 
are  adaptable  for  a 
wide  variety  of  di¬ 
rect  and  differential 
control  uses  for 
pumps,  liquid 
levels  in  tanks  and 
for  maintaining  gas 
or  other  pressures 
and  flow  between 
close  limits,  or  for 
starting  and  stop¬ 
ping  the  flow  in  two 
pipes  alternately 
Meriam  Co.  special  pur¬ 

poses.  Besides  their 
direct  electric  remote  control  uses,  they 
offer  the  additional  advantage  of  pro¬ 
viding  a  visible  reading  of  performance. 

In  the  type  illustrated  two  separate 
glass  tubes  gasketed  at  their  lower  end 
into  an  iron  block  drilled  to  provide  a 
U-connection  are  used  instead  of  a 
single  tube.  Three  terminals  are  pro¬ 
vided,  one  on  the  block  and  the  two 
others  at  the  upper  ends  of  the  tubes. 
These  latter  terminals  are  connected  to 
non-corroding  adjustable  tungsten 
wires  wdiich  pass  through  the  bakelite 
plugs  in  the  upper  ends  of  the  tubes  and 
which  may  be  set  so  that  either  of 
them  contacts  with  the  mercury  at  the 
predetermined  pressure  or  vacuum. 


Flexible  Couplings  for 
Industrial  Drives 

General-purpose  flexible  couplings 
identified  as  type  WH  for  use  with  gear- 
motors,  speed  reducers  and  other  indus¬ 
trial  drives  up  to  speeds  of  8,000  r.p.m. 
have  been  announced  by  the  Westing- 
house  Electric  &  Manufacturing  Com- 


Westinghuuse 


pany.  East  Pittsburgh.  Their  cushion¬ 
ing  action  protects  both  driving  and 
driven  etjuipment  against  injury  from 
shocks  or  vibration  and  helps  to  absorb 
starting  or  momentary  overloads. 
Couplings  consist  of  two  identical  steel 
flanged  halves,  two  sheet  steel  cover 
plates,  two  snap  or  retaining  rings  and 
from  five  to  twenty-two  fle.xible  ele¬ 
ments,  depending  on  the  size.  Torque 
ratings  are  from  1.87  to  1,870  hp.  per 
r.p.m.  for  from  1  to  10-in.  shafts. 

Radially  around  the  periphery  of  each 
flange  are  rectangular  slots  to  receive 
the  cushioning  and  torsionally  flexible 
elements.  The  torque-transmitting  ele¬ 
ment  is  a  rectangular  steel  plate  and 
the  cushioning  elements  are  made  from 
an  exceptionally  high  grade  hydraulic 
packing.  The  torque  elements  are 
placed  in  the  center  of  a  slot  with  a 
cushioning  element  on  each  side,  thus 
these  latter  elements  are  subjected  only 
to  compression  under  load.  The  flexible 
elements  and  the  periphery  of  the 
coupling  flanges  are  provided  with  a 
groove,  into  w’hich  snap  rings  are  in¬ 
serted,  preventing  radial  or  lateral  move¬ 
ment  of  the  elements.  To  remove  or  re¬ 
place  the  flexible  elements  the  cover 
plates  and  the  snap  rings  are  removed, 
leaving  the  flanges  and  connected  equip¬ 
ment  undisturbed.  Lubrication  is  un¬ 
necessary,  since  there  are  no  metal-to- 
metal  contacts  of  wearing  parts.  Details 
are  available  in  Leaflet  72-130. 

• 

Inside  control  roof  searchlights  rugged 
enough  for  trouble-shooting  and  repair 
truck  service  have  been  introduced  by 
the  Port-a-lite  Company,  Cambridge, 
Mass.  The  lights  are  identified  as  “Roof- 
Beamolite”  and  are  said  to  meet  all  of 
the  requirements  for  a  roof  searchlight, 
and  will  actually  develop  a  light  beam 
of  30(),000-cp.  strength  when  required. 

Combination  fuse  pullers  and  circuit 
testers,  identified  as  “Star  Test-Pliers,” 
have  been  introduced  by  the  Star  Fuse 
Company,  Inc.,  235  Canal  Street,  New 
York.  The  pliers  are  made  of  bakelite 
and  fiber  with  hinged  test  prongs  on  the 
ends  of  the  handles  in  series  with  a 
small  carbon  lamp  and  1,600-ohm  re¬ 
sistance  in  one  handle.  They  are  rated 
for  testing  from  110  to  250  Volts,  but  the 
lamp  will  indicate  down  to  65  volts  and 


with  resistance  removed  will  have  a 
range  from  30  to  110  volts.  Moisture 
or  a  high  resistance  leak  in  a  panel  will 
not  light  the  lamp. 


ENGINEERING  DATA 
FROM  MANUFACTURERS 

Bulletins  and  catalogs  now  available  to 

engineers  by  manufaauters  and  associations 

Battery-Charging  Rheostats  and  Re¬ 
sistors,  Bulletin  2501  of  the  Ward  Leon¬ 
ard  Electric  Co.,  Mount  Vernon,  N.  \ 

4  pages,  April,  1934.  General  battery¬ 
charging  information  and  methods  of 
making  rheostat  calculations  together 
with  illustrations,  dimensions,  connec¬ 
tion  diagrams,  and  catalog  lists  for  Type 
2501  battery-charging  rheostats,  resistors 
and  their  accessories. 

Medart  Rope-V-Drives  Data  and 
Price  List,  42-page  loose-leaf  booklet 
containing  bulletins  MV,  FHP  and 
MVE  3404  of  the  Medart  Company,  St. 
Louis,  Mo.,  April,  1934.  Contains  com¬ 
plete  engineering  and  purchasing  in¬ 
formation  on  all  types  of  multiple-  and 
fractional  -  horsepower  Medart  V-belt 
drives. 

Inspected  Electrical  Appliances,  list 
published  by  the  Underwriters’  Labora¬ 
tories  established  and  maintained  by  the 
National  Board  of  h'ire  Underwriters, 

207  East  Ohio  St.,  Chicago,  269  pages. 
May,  1934.  Lists  the  electrical  appli¬ 
ances  which  comply  with  Underwriters’ 
Laboratories  requirements,  and  includes 
the  various  identifying  labels,  a  list  of 
markings  used  for  identifying  devices 
listed  for  reexamination  service  and  an 
index. 

Thermostatic  Bimetal,  1934  Catalog 
of  the  W.  M.  Chace  Valve  Company, 
Detroit,  on  its  thermocouple  elements. 

32  pages.  Discusses  the  construction, 
operation,  research  and  testing,  applica¬ 
tion,  specifications  and  temperature 
characteristics  of  Chace  thermostatic 
bimetal  available  in  eight  standard  types 
for  temperatures  from  minus  50  to  plus 
1,200  deg.  F.  The  catalog  includes  in¬ 
structions  for  determining  the  type  and 
dimensions  to  use,  representative  types 
of  elements,  and  engineering  formulas  ! 
with  sketches  and  illustrations.  " 

Modern  Store  Lighting,  Bulletin  34-20 
of  the  Garcy  Reflectors  Division  of  the  j 
Garden  City  Plating  &  Mfg.  Co.,  14.10  ^ 

So.  Talman  Ave.,  Chicago,  4  pages.  ^ 
Sketches  and  engineering  data  on  Garcy  : 
indirect  store  lighting  equipment  as 
adopted  by  leading  department  stores: 
methods  of  constructing  built-in  units  j 
are  given.  j 

For  Automatic  Reclosing  of  Oil  Cir-  5 
cuit  Breakers  immediate  or  delayed.  | 
Bulletin  GEA-1909.  the  General  Electric  | 
Company,  Schenectady,  8  pages.  May,  J 
1934.  Covers  the  application,  construc¬ 
tion,  operation,  dimensions  and  ratings  / 
of  G.E.  types  AC-1,  SM-3  and  HG-13  I 
automatic  reclosing  equipment  and  is 
illustrated  with  pictures  and  drawings  of  | 
the  equipment.  I 
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JLeARS  of  experience  go  into  the 
making  of  these  fine  cables.  From 
copper  to  outer  covering,  they  are  of 
traditional  Roebling  high  quality... 
the  product  of  good  materials,  care¬ 
ful  workmanship,  and  exacting  tests. 

Made  in  single,  two  and  three-con¬ 
ductor  types;  for  wide  range  of  volt¬ 
ages;  in  gauges  from  2,000,000  circular 
mils  to  No.  14  B&S.  Braided  or  leaded. 
Also  with  steel,  zinc  or  bronze  tape, 
or  round  steel  wire  armor. 


We  would  welcome  your  inquiry  for 
further  data  or  a  copy  of  our  com¬ 
plete  wire  and  cable  catalog. 

OVER  60  OTHER  TYPES 

Power  Cables:  Paper;  Cambric;  Rubber  »  Parkway 
Cable  »  Tree  Vl’ire  »  Service  Cables  »  Station  Cables 
»  Rubber  Covered  Control  Cables  »  Rubber  Covered 
W  ires  and  Cables:  Code;  Intermediate;  30 %  40% 

Performance ;  and  40^0  Performite;  Plain  Rubber 
60^ c  Sheath  Power  Cable  and  40%  or  60%  Sheath  Flex¬ 
ible  Cords  >•'  Slow  Burning  Wires  and  Cables  »  M  'eather- 
proof  Wires  and  Cables  Submarine  Cables  »  Portable 
Cords  »  And  a  wide  variety  of  other  wires  and  cables. 

JOHN  A.  ROEBLING’S  SONS  COMPANY 
TRENTON,  N.J.  Branches  in  Principal  Cities 


RUBBER  INSULATED 
Single,  twin  flat,  three  and  four 
conductor 


PAPER  I N  S  U  LATED 
Unshielded  or  Type  H;  single  or 
multiple  conductor 


ONLY  A  FINE  PRODUCT  MAY  BEAR  THE  NAME  ROEBLING 
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KEARNEY 

TRIP  OUT  FUSE 


I  Says  »he 

I  trouble-shooter... 

I  don't  hove  to  Rght  and 
wrestle  with  the  cartridges 
of  Kearney  Trip  Out  Fuse 
I  Switches.  Their  new,  simplified 
removal  mechanism  allows  the 
cartridges  to  be  re-fused  with  no 
effort  at  all... yet  the  cartridge 
is  securely  locked  to  the  hinge 
casting  when  it  trips  out  under 
a  fault  load. 


OTHER  KEARNEY  PRODUCTS 

SoldertMS  Con-nec-tttes:  TripOut  Fuse  Switches. Trip-S«ver 
Recloslng  Switches;  One  end  Two-lnsuletor  Fuse  end  Dis¬ 
connect  Switches.  Porcelein  Housed  Tripometic  Fuse  Cut¬ 
outs.  Double  Du^  Cutouts;  Pole  Top  end  Quick -Break 
Gang  Operated  Switches;  Porcelein  Housed  Disconnect 
Switch:  Screw  Anchors,  Expansion  Anchors:  Guy  Wire 
Clips  end  Strand  Bends:  Economy  Cable  Clamps;  Deed-End 
Service  Clamps;  Fuse  Links.  Fuse  Link  Boxes,  Fuse  Pullers: 
HItemeters;  **j'*  Hooks;  Conduit  Streps;  Pole  Stubbins 
Seats;  ABC  Sleeves;  Cable  Ring  Saddles;  Sleeve  Twisters: 
Undeivround  Boxes;  Ground  Wire  Clips;  Ground  Rod  Con¬ 
nectors;  Grounding  Cable;  Secondary  Fuse  Holders:  Tele¬ 
phone  Drop  Wire  Ties:  Hi-Line  Tools  and  Accessories: 
Con  •  nec  •  tap  Clamps;  Grounding  Sets. 


TRIP  TYPE  SWITCHES 


TRIP-SAVER 

RECLOSING 

SWITCH 

Keam*y  Trip  Saver*  are 
a  different  recloting  type 
of  fuse  twitch.  Their  tim* 
pie  construction  and  posi¬ 
tive  operation  will  warrant 
your  investigation. 


TRIPOMATIC 
Fuse  CUTOUT 

Kearney  Tripomatic  Fuse 
Cutouts  have  the  Trip  Out 
Principie  incorporated 
into  a  porcelain  housing. 
They  are  made  in  stand¬ 
ard  ratings. 


CONVERSION 

ASSEMBLIES 

Convenion  assemblies  are 
avaiiabie  for  converting 
any  open  type  fuse  twitch 
rated  34,500  volts  or  less, 
to  the  Kearney  Trip  Out 
Principie. 


JAMES  R.  KEARNEY  C O R P O R AtToN^H 

DESIGNERS  AND  MANUFACTURERS  OF  OVERHEAD  AND  UNDERGROUND  UTILITY  EQUIPMENT 

^4224-42  CLAYTON  AVE.,  ST.  LOUIS,  MO.,  factories  at  St.  LOUIS,  MO.  and  TORONTO,  CANADA 
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HEATING  HOLYOKE 
SomelxMly  had  a  Isot  idea  the  other 
<lay  at  Mount  Holyoke  College 
— and  it  elieked  ! 

Before  the  fall  terms  open,  180  G-E 
(h1  fiirnaees  will  be  installed — 90  of 
them  as  a  eentral  heating  plant  and 
the  others  Im-ated  in  smaller  build¬ 
ings  on  the  campus — all  under  one 
operator’s  control.  This  wasn’t  such 
a  ba<l  idea  when  you  consider  that, 
in  this  case,  a  new  plant  was  made 
unnecessary;  that  the  furnaces  will 
always  operate  at  their  maximum 
efliciency,  because  only  the  number 
needed  will  be  used  at  any  given 
time;  that  the  savings  are  expected 
to  pav  for  the  installation  in  a  few 
years;  that  health  conditions  may 
he  improved  because  of  better  tem¬ 
perature  regidatioii.  And  not  the 
least  advantage  of  this  unitpie 
heating  system  is  a  new’  load  for 
the  l(K'al  power  company. 


EOR  THE  POWER  PARADE 
As  Boulder  Dam  grows  from  paper 
to  power,  G-E  engineers  and  factory 
men  are  hard  at  work  on  this  great 
project — building,  and  pioneering 
as  they  build.  In  Schenectady,  two 
of  the  most  powerful  hydroelectric 
generators  in  the  world  are  being 


fabricated.  Rated  82,500  kv-a., 
their  two  million  pounds  will  be 
toted  away  to  the  Colorado  River 
next  year  in,  or  on,  40-odd  freight 
cars.  Meanwhile,  eleven  huge  power 
transformers  are  coming  into  being 
at  our  Pittsfield  Works,  seven  of 
them  designed  for  the  highest 
commercial  voltage  known  among 
L  .S.  transformers.  But  even  well- 
made  circuits  have  to  be  opened. 
So,  for  the  lines  from  the  dam  to 
Los  Angeles,  Philadelphia’s  G-E 
plant  is  building  eight  287,500-volt 
impulse-type  circuit  breakers,  which 
will  do  their  job  in  3  cycles — five 
hundredths  of  a  second.  They  will 
be  of  such  radically  new’  construc¬ 
tion  that  their  total  weight  will  be 
less  than  that  of  the  oil  alone  in 
conventional  breakers. 


COMING  EVENTS 
Suppose  kilowatt-hours  were 
marbles  and  load  builders  were 
little  boys.  Then,  suppose  the  boys 
dumpe<l  two  billion  marbles  into 
your  lap,  representing  new  load  add¬ 
ed  to  your  lines  in  one  year.  And  if 
on  succeeding  days  thousands  of 
little  boys  added  more  marbles,  the 
situation  might  need  looking  into. 
More  than  two  billion  kw-hr.  of  new 
load  were  added  to  your  lines  last 
year.  Your  output  at  present  is 
running  within  about  5  per  cent  of 
its  all-time  peak  for  the  same  season 
of  the  year.  Every  business  day, 
thousands  of  load  builders  are 


being  sold.  And  with  the  stimulation 
of  the  heavy-goods  industries — well, 
we  venture  the  question:  How  long 
will  it  take  to  provide  more  gener. 
ating  capacity?  Records  show  from 
13  to  28  months,  depending  on  the 
size.  Are  you  sure  you  can  handle 
the  ’35  loads  and  winter  peaks  of 
’36  with  your  present  equipment? 


CARRY  ON  ITH  CARRIE 
From  the  hills  of  New  Hampshire 
to  the  boulevards  of  Hollywood, 
power  companies  are  finding  new 
jobs  for  Carrie  (carrier  current,  to 
you).  In  a  few  days  she’ll  take  over 
the  control  of  domestic  off-peak 
electric  water  heaters  —  400  of 
them  —  in  the  City  of  Idaho  Falls. 

in  this  new  role,  Carrie’s  versatility 
will  be  well  demonstrated.  Not 
satisfied  with  energizing  the  heaters 
during  just  certain  hours  of  each 
24  to  fill  the  valley  in  the  night  load, 
she‘11  turn  them  on,  on  any  feeder, 
if  the  load  on  that  feeder  is  dow  n,  at 
any  time.  (Note  that  this  is  true 
off-peak  control.)  Obeying  the  im¬ 
pulses  from  a  two-frequency  trans¬ 
mitter,  she  will  also  control  street 
lighting. 

For  big  and  little  remote-control 
jobs,  for  remote  indication,  for 
power-line  relaying,  telephoning, 
telemetering,  and  potential  indica¬ 
tion,  carrier  current  is  dependable. 
You  should  know. 
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Stocks for  Imi^duite  Delivery 

Through  Graghar^s  73  Warehouses 


SPLICE 

with 

NATIONAL 

SEAMLESS  SINGLE 


TUBE  COPPER  SLEEVES 

The  one  best  way  to  make  line 
joints  is  with  National  Spliclnc 
Sleeves — National  Seamless  Single 
Tube  Copper  sleeves  are  unsurpassed 
for  quality  and  efficiency.  They  are 
easy  to  install  and  make  joints  that 
are  ti^ht  as  a  weld.  Made  from 
highest  grade  electrolytic  copper 
that  permits  easy  twisting.  They 
are  exact  to  size — ranging  from  8 
B.  &  S.  to  600.000  C.M. 

Manufactured  by 


The  National 
Telephone  Supply  Co. 
CLEVELAND,  OHIO 


All  Items  on  this  Page  and 
“  Everything  Electrical  ” 


CO**’ 


Offices  in  73  principal  cities 


IMERCOID-TRIPLEX 
TIME  SWITCH 


^  OUTSTAND- 

m  features  which 

■  MAKE  IT  DESIRABLE 
VTlTy  1  WHERE  ACCURACY  AND 

B  DEPENDABILITY  ARE 

■  REQUIRED 

.  -  W  Equipped  with  Wal- 

11  tham  movement,  syn- 
»  y  chronous  motor  and 
I  switch  to 

■  guard  against  corro- 
p  Sion,  pitting,  or  open 

arcing. 

Different  types  available  for  various 
applications.  Write  for  Bulletin  No.  115. 

THE  MERCOID  CORPORATION 

So/e  Manufacturers  of  The  Mtrtoid  Switch 
4S17  Belmont  Avenue  •  -  CHICAGO,  ILL. 


Chamfered 
Small-Head 
Solderless 
Connectors 

A  strong  and  efficient  hardware 
bronze  connector  in  the  low  price 
class — with  reversible  nut — pilot 
to  help  thread  the  nut  —  and 
rounded  slot  edges. 

Reliable  Electric  Co.,  Chicago 


WESTERN  RED 


ICedar  Poles 


NORTHERN  WHITE 


National  Pole  AND  Treating  Co.,  m  inneapolis,  Minn. 


TREATED  OR  UNTREATED,  ROOFED, 
GAINED,  BORED,  OR  STAINED. 
STOCKED  FOR  IMMEDIATE  DELIVERY 


YARDS  AND  TREAVN6  PLANTS: 
EVEREH,  WASH.  SPOKANE.  WASH. 
SAND  POINT,  IDAHO 
MINNESOTA  TRANSFER,  MINN. 


POLE  LINE  CONSTRUCTION  TOOLS 
SHOVELS  AND  SPOONS 

Pike  Pole*  Peavies 

Extra  Handle*  Cant  Hooks 

Reel*  I-***  Hooks 

Diggers  Supports 

Ba“icades 

Warning  Signs  Tamping  Bars 

Ladders  Digging  Bars 


Sold  and  Stocked  by 

GRAYBAR  ELECTRIC  CO. 

Manufactured  By 

LEACH  COMPANY,  Oshkosh,  Wis. 


THOMAS  INSULATORS 

>  The  performance 
of  Thomas 
-  .  Porcelain 
k  Insulators 

\  signifies  a 

i,\.  rugged  Per- 

manence  which 
eliminates 
needless  r  e  - 
]  placemients. 

’  Cut  your  main¬ 

tenance  costs  and  build  for  future 
years  by  installing  Thomas  Insulators 
now. 

THE  R.  THOMAS  &  SONS  CO. 

LISBON,  OHIO 


Gytuw.  KLEINS 


When  Klein  Grips  seize  a  wire,  they  hold 
with  the  tenacity  of  a  bulldog.  The  harder 
they  pull  the  tighter  they  hold.  Linemen 
everywhere  rely  on  Klein  Grips — the  maxi¬ 
mum  in  quality  '^since  1857.' 


KLEIN 

3  2  0  0  BELMONT  AVE.,  CIIICACO 
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Foreign  Dlatribntori 
International  Standard  Elaetric  Corporation 
67  Broad  Slroot,  Now  Vorlc 


rnM<ltliTnQQ9 


The  Sangain«»  HF  Meter 


forms  the  nucleus  of  the  entire  line  of 
IlFA-B-C  and  S  meters,  for  modern  new 
sequence  installations.  The  HFA  is  per¬ 
fectly  adapted  to  existing  installations, 
and  from  it  are  evolved,  readily  and 
inexpensively,  the  various  comhinations 
illustrated. 


^KILOWATT  HOUWSV 


IJ 

Hiiiili 

IjK 

1  H  5  (/3 

The  HFA  meter  with  pull  hox  and  pull 
box  cover,  forms  a  diversion  proof,  enclosed 
wiring  installation  suitable  for  indoor  or 
outdoor  use.  The  pull  box  is  of  open  front 
construction  and  has  convenient  triple 
knockouts  at  back,  bottom 
and  sides.  A  special  bracket 
to  facilitate  mounting  on 
frame  houses,  will  carry 
either  the  A  or  B  meter. 
All  exposed  parts  of  A,  B 
and  C  meters  are  of  corro¬ 
sion  proof  die  cast  aluini* 
num  alloy. 


HFA.  Complete  with  pull 
hox— frith  Service  Sealed 
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IIF€,  Complete 

Service  Sealed 

The  HFC  meter  presents  a  completely 
armoured  combination.  Safety  discon¬ 
nects  similar  to  the  B  construction  are 
incorporated.  The  method  of  sealing 
when  meter  is  removed  is  illustrated. 


IIFS9  Complete 

— irltli  Servlee  Sealed 

The  HFS  meter  is  of  socket  type  con¬ 
struction.  The  meter  proper  is  standard 
HF  design,  and  differs  from  other  HF 
meters  only  in  the  method  of  mounting. 


HFB9  Oimplete  with  pull 
box^irl^li  Service  Sealed 


The  HFB  meter  is  identical  with  the  HFA 
meter  except  that  it  includes  safety  discon¬ 
nects  in  the  terminal  block.  If  desired  the 
safety  block  may  be  left 
connected  to  the  wiring, 
when  the  meter  is  removed. 

Either  the  A  or  B  meter 
may  be  removed  and  the 
service  protected  by  a  pull 
box  top,  the  complete  en¬ 
closure  being  sealed  by  the 
pull  box  cover. 


[)• 


SAIVGAMO  ELECTRIC  COMPAIVY 


SPIilI¥GFIELIK  ILLII^OIS 
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Scheduled  advertisers  in  ‘‘Electrical  World”  are  listed  in  bold  fa«e  type. 

Complete  lists  and  detailed  product  information  will  be  found  in  ‘‘ELECTRICAL  ENGINEERING  CATALOGS” 
or  may  be  secured  from  Readers’  Service  Department,  Electrical  World,  330  West  42nd  Street,  New  York  City. 


air  compressors 

Alllt-Chalimers  MfK>  Co.,  Mllwonkee,  Wis. 
AIR-CONDITIONINO  EQUIPMENT 
PriKldoire  Corp.,  Dayton.  Ohio. 

General  Eleetrle  Co..  Seheneetady,  N.  T. 
Kelvlnator  Corp..  Detroit.  Mich. 

Weatinyhoniie  E.  A  M.  Co.,  E.  Pittabarrh,  Pa. 
Baldwin-Southwark  Corp.,  Ekldyatone,  Pa. 
ALLOYS  RESISTANCE 

Driver-Harria  Co.,  Harrison,  N.  i. 

AMMETER,  CLIP-ON 

Ferranti.  Ine..  New  York,  N.  Y. 

ANALYSES.  REVENUE 

Recording  A  Statistical  Corp.,  New  York,  N.  Y. 
ANCHORS.  GUY 

Chance  Company.  Centralis.  Mo. 

Everstlck  Anchor  Co..  Fairfield.  Iowa 
Hnhbard  A  Co..  Plttsbarch,  Pa. 

Kearney  Corp.,  dames  R.,  St.  Lonta.  Mo. 

Line  Material  Co.,  Sooth  Mllwaokee,  Wls. 
APPLIANCES.  HEATING 

General  Electric  Co.,  Schenectady,  N.  Y. 
Graybar  Electric  Co.,  New  York.  N.  Y. 
BATTERIES.  STORAGE.  ALL  APPLICATIONS 
Electric  Storaae  Battery  Co..  Phlla.,  Pa. 

Gonld  Storaae  Battery  Co.,  Depew,  N.  Y. 
BA'TTERIES.  STORAGE.  AUTOMOTIVE 
Firestone  Tire  A  Robber  Co..  Akron,  Ohio. 
BATTERY  CHARGING  APPARATUS 
General  Electric  Co..  Schenectady,  N.  Y. 
BEARINGS.  BALL 

New  Departure  Mfy.  Co.,  Bristol.  Conn. 

Norma  Hoflmann  Bearinrs  Oorp.,  Stamford. 
Conn. 

SKF  Industries.  Inc.,  Philaulelphia,  Pa. 
BEARINGS.  ROLLER 

Timken  Roller  Bcariny  Co..  Canton,  Ohio 
BLOCKS.  LINEMEN’S  CABLE  STRINGING 
Western  Block  Co.,  Loekport,  N.  Y. 

BOILERS.  STEAM 

Babcock  A  Wilcox  Co..  New  York.  N.  Y. 
Oombostion  EnyineerinK  Co.,  New  York.  M.  Y. 

BOOSTERS 

General  Electrie  Co.,  Schenectady.  N.  Y. 
BOXES.  FUSE 

G  A  W  Klee.  Specialty  Co..  Chieaco,  Ill. 
General  Electrie  Co..  Bridgeport.  Conn. 
BRACES  A  STRAIN  INSULATORS.  WOOD 
Hubbard  A  Co..  Plttsbarch.  Pa. 

BRACKETS  A  WIREHOLDERS.  INSULATED 
Hnbbard  A  Co..  Plttsbarch.  Pa. 

BRUSHES.  CARBON 

National  Carbon  Co..  Cleveland.  O. 

Morranlte  Brush  Co.,  Lone  Island  City.  N.  Y. 
BURNERS.  OIL.  GAS.  PULVERIZED  FUEL 
Babcock  A  Wlleox  Co.,  New  York,  N.  Y. 
Combustion  Encineerinf  Co.,  New  York.  N.  Y. 

BUS  BAR  SUPPORTS 

Burndy  Engineerinc  Co..  New  York,  N.  Y. 
General  Electrie  Co..  Schenectady.  N.  Y. 
Schweitzer  A  Conrad.  Ine..  Chieaco,  HI. 

BUS  BARS  A  TUBES 

Amcrlean  Brass  Co.,  Waterbary.  Conn. 
CABLE.  ELECTRIC 

American  Elee’l  Works,  Philllpsdale,  R.  I. 
American  Steel  A  Wire  Co.,  Chicago,  HI. 
Crescent  Ins.  Wire  A  Cable  Co..  Trenton,  N.  d. 
General  Cable  Corp..  New  York,  N.  Y. 

Kcrite  Ins.  Wire  A  Cable  Co.,  New  York.  N.  Y. 
Okonite  Co.,  Passaic.  N.  d. 

Okonlte-Callender  Cable  Co.,  Passaic.  N.  d. 
Rockltrstos  Products  Corp.,  New  Haven.  Conn. 
Rocbling’s  Sons  Co.,  d.  A..  Trenton,  N.  d. 
Simplex  Wire  A  Gable  Co.,  Boston.  Mass. 
CABLE.  STEEL  STRAND 

American  Steel  A  W’ire  Co.,  Chicago.  HI. 
Indiana  Steel  A  Wire  Co..  Muncic.  Ind. 
Roebling’s  Sons  Co.,  d.  A.,  Trenton,  N.  d. 

Cable  accessories 

G  A  W  Eire.  Specialty  Co..  Chicago,  HI. 
General  Cable  Corp..  New  York.  N.  Y. 

General  Electric  Co..  Schenectady,  N.  Y. 

Line  Material  Co..  South  Milwaukee.  WIs. 
Metropolitan  Device  Corp.,  Brooklyn,  N.  Y. 
CABLE  END  BELLS 

O  A  W  Elec.  Specialty  Co.,  Chicago.  HI. 
CABLE  FIREPROOFING 

dohns-Manville  Corp.,  New  York,  N.  Y. 
CAI.CDLATORS  METERMEN’S 

Tha.yrr,  Charles  H..  Ashland,  Mass. 
CAPACITORS 

General  Electric  Co..  Schenectady.  N.  Y, 
Westinghousc  E.  A  M.  Co..  E.  Pittsburgh,  Pa. 
CHOKE  con.s 

General  Electric  Co..  Schenectad.v,  N.  Y. 
CIRCUIT  BREAKERS.  CARBON 

I-T-E  Circuit  Breaker  Co..  Philadelphia,  Pa. 
CIRCUIT  BREAKERS.  OIL  AND  AIR 

Condit  Electrical  Mfg.  Corp..  Boston.  Mass. 
General  Electric  Co..  Schenectady,  N.  Y. 
Westinghousc  K.  A  M.  Co.,  E.  Pittsburgh,  Pa. 
CIRCUIT  BREAKERS.  THERMAL 

I-T-E  Circuit  Breaker  Co..  Philadelphia.  Pa. 


CLAMPS.  CABLE 

Brewer-Titchener  Corp.,  Cortland,  N.  Y. 
CLAMPS.  GUY 

Hubbard  A  Co.,  Pittsbargh.  Pa. 

Kearney  Corp.,  dames  R.,  Si.  Loals,  Mo. 
CLIPS.  GROUND  WIRE 

Kearney  Corp..  dames  R.,  St.  Loais,  Mo. 
CLUTCHES.  MAGNETIC 

Cutler-Hammer,  Inc.,  Milwaukee,  WIs. 

COMMUNICA'nON  EQUIPMENT 

Western  Electric  Co.,  New  York,  N,  Y... 

COMMUTATOR  RESURFACERS 

Ideal  Commutator  Dresser  Co.,  Sycamore,  Hi. 

CONDENSERS  STA'HC 

Acme  Wire  Co.,  New  Haven,  Conn. 
Cornell-Dubilier  Corp.,  New  York,  N.  Y. 
CONDENSERS.  STEAM 

Allis-Chalmcrs  Mfg.  Co.,  Milwaukee.  Wis. 
Westinghousc  E.  A  M.  Co.,  E.  Pittsburgh,  Pa. 
Foster-Wheeler  Corp.,  New  York.  N.  Y. 
CONDENSER  TUBES 

American  Brass  Co..  Waterbary,  Conn. 

Scovill  Mfg.  Co„  Waterbury.  Conn. 

CONDUIT.  ASBESTOS-CEMENT 

dohns-Manville  Corp.,  New  York,  N.  Y. 
CONDUIT  CLAY 

Barnard  A  Co..  B.  S..  New  York.  N.  Y. 
National  Fireproofing  Co..  Pittsburgh.  Pa. 
CONDUIT,  FIBRE 

Fibre  Conduit  Co..  Orangeburg,  N.  Y. 

Graybar  Electric  New  York.  N.  Y. 

Line  Material  Co.,  South  Milwaukee,  Wis. 
Brown  Company.  Portland.  Maine 

CONDUIT.  METALLIC 

American  Brass  Co.,  Waterbary,  Conn. 

General  Electric  Co.,  Bridgeport,  Conn. 
CONDUIT  STRAPS 

Kearney  Corp.,  dames  R.,  St.  Loais,  Mo. 
CONNECTORS.  SOLDERLESS 

Burndy  Engineering  Co..  New  York,  N.  Y. 
Klectrnlinc  Company,  Chicago,  III, 

General  Electric  Co..  Schenectady.  N.  Y. 
Kearney  Corp..  dames  R.,  St.  Louis.  Mo. 

IJne  Material  Co..  South  Milwaukee.  Wis. 
Railway  A  Industrial  Engrg.Co.,Green8barg,Pa. 
Reliable  Electric  Co..  Chicago.  III. 

Sherman  Mfg.  Co..  H.  B..  Battle  Creek,  Mich. 
CONNECTORS.  TINNED  COPPER 

National  Telephone  Supply  Co.,  Cleveland,  O. 
Meintire  Connector  Co.,  Newark,  N.  J. 

CONSTRUCTION  SERVICE 

Hoosier  Engrg.  Co.,  ffiilcago.  Ill. 

Stone  A  Webster  Engrg.  Corp..  Boston.  Mass. 
CONTROL.  MOTOR 

Allen-Bradley  Co.,  Milwaukee,  Wis. 

Condit  Elecl.  Mfg.  Corp..  Boston.  Mass. 
Cutler-Hammer,  Inc.,  Mllwaokee.  Wis. 

Electrie  Controller  A  Mfg.  Co.,  Cleveland,  O. 
(ieneral  Electric  Co.,  Schenectady.  N.  Y. 
I.incoln  Electric  Co..  Cleveland,  O. 
Westingbouse  E.  A  M.  Co.,  E.  Pittsbargh,  Pa. 
Monitor  Controller  Co.,  Baltimore,  Md. 

Square  D  Co..  Milwaukee.  Wis. 

CONTROLS.  AUTOMATIC 
.Mercoid  Corp..  Chicago,  HI. 
Minneapolis-Honeywell  Regulator  Co..  Minne¬ 
apolis,  Minn. 

COOKING  EQUIPMENT.  COMMERCIAL 
Edison  G.  E.  Appliance  Co.,  Chicago,  III. 
CORDS.  HEATER 

American  Steel  A  W’ire  Co.,  Chicago,  Ill. 
Driver-Ha rris  Co.,  Harrison,  N.  d. 

General  Cable  Corp..  New  York.  N.  Y. 

Okonite  Company,  Passaic,  N.  d. 

Rockbestos  Products  Corp.,  New  Haveo,  Conn. 
CROSSARMS 

Graybar  Eleetrle  Co.,  New  York,  N.  Y, 
American  Crossarm  A  Conduit  Co.,  Chicago,  D'. 
CUBICLES 

Condit  Elecl.  Mfg.  Corp.,  Boston,  Mass. 

CUTOUTS 

Condit  Elec’l  Mfg.  Corp..  Boston.  Mass. 

G  A  W  Elec.  Specialty  Co..  Chicago.  HI. 
General  Eleetrle  Co.,  Schenectady,  N.  Y. 
Kearney  Corp.,  dames  R.,  St.  Louis,  Mo. 

I.ine  Material  Co.,  South  Milwaukee,  Wis. 
Railway  A  Industrial  Engrg.  Co..  Greensharg,  Pa. 
Schweitzer  A  Conrad.  Ine.,  Chicago,  HI. 

DETECTORS.  VOLTAGE 

Schweitzer  A  Conrad,  Ihc.,  Chicago,  Ill. 
DISCONNECT  PLUGS 

Metropolitan  Device  Corp..  Brooklyn,  N,  Y. 
ECONOMIZERS.  FUEL 

Baheoek  A  Wlleox  Co..  New  York,  N.  Y. 
Combustion  Engineering  Co.,  New  York,  N.  Y. 
Superheater  Co..  New  York,  N.  Y. 
ELEMENTS  HEATING 

Wiegand  Co.,  Edwin  L,  Pittsbargh,  Pa. 
GIoImt  Corporation.  Niagara  Falls,  N.  Y. 
ENAMELS 

Detroit  Graphite  Co.,  Detroit.  Mich. 

Masury  A  Sons,  dohn  W.,  Brooklyn,  N.  Y. 


ENGINES.  INTERNAL  COMBUS’nON 
Sterling  Engine  Co..  Bulfalo,  N.  Y. 

FANS 

Wagner  Electric  Corp.,  St.  Louis,  Mo. 

PENCE,  PROTECTIVE 

Cyclone  Fence  Co..  W’aakegan,  III. 

Continental  Steel  Corp.,  Kokomo.  Ind. 

Page  Fence  Assn.,  Bridgeport,  Conn. 

FIRE  EXTINGUISHERS 

Kidde  A  Co..  Walter.  New  York,  N.  Y. 
FITTINGS.  COPPER  CONDUCTOR 

Burndy  Engineering  Co.,  New  York,  N.  Y. 
Railway  A  Industrial  Engrg.  Co.,Green8barg,  Pa. 
FLOODLIGHTS 

General  Electric  Co..  Schenectady,  N.  Y. 
FLOORINGS.  OPEN  STEEL 

Blaw-Kiiox  Co..  Pittsburgh,  Pa. 

FURNACES.  ELECTRIC  HEAT-TREATING 
Hoskins  Mfg.  Co.,  Detroit,  Mich. 

FURNACHS.  ELECTRIC  MELTING 
American  Bridge  Co.,  Pittsbargh,  Pa. 

Detroit  Eleetrle  Furnace  Co..  Detroit,  Mich. 
Pittsburgh  Lectromelt  Furnace  Co.,  nttsburgb 
FURNACES.  WATER-COOLED 

Babcock  A  Wlleox  Co..  New  York,  N.  Y. 
Combustion  Engineering  Co.,  New  York,  N.  Y. 
Superheater  Co..  New  York,  N.  Y. 

FUSES.  HIGH  TENSION 

Kearney  Corp.,  dames  R.,  St.  Louis,  Mo. 

Line  Material  Co.,  South  Milwaakee,  Wis. 
Schweitzer  A  Conrad,  Ine.,  Chicago,  HI. 
Westinghousc  E.  A  M.  Co.,  E.  Pittsbargh,  Pa. 
PUSES.  LOW  VOLTAGE 

General  Electric  Co.,  Bridgeport,  Conn. 
Graybar  Electric  Co.,  New  York.  N.  Y. 
Bussmann  Mfg.  Co.,  St.  Louis,  Mo. 

FUSE  PULLERS 

Kearney  Corp.,  dames  R.,  St.  Loais,  Mo. 
GATES.  HEAD  A  SLUICE 

Newport  News  Shipbuilding  A  Dry  Dock  Co., 
Newport  News,  Va. 

GAUGES.  RECORDING 

Bristol  Co..  Waterbary,  Conn. 

GEAR  MATERIAL.  NON-METALLIC 

Continental-Diamond  Fibre  Co.,  Bridgeport,  Pa. 
General  Electrie  Co.,  Schenectady,  N.  Y, 
GEARS  A  PINIONS.  FIBRE  A  FABRIC 

Continental-Diamond  Fibre  Co.,  Bridgeport,  Pa. 
GENERATORS 

Allis-Chalmers  Mfg.  Co..  Milwaukee,  Wis. 
General  Electric  Co.,  Schenectady,  N.  Y. 
GENERATORS.  STEAM 

Babcock  A  Wilcox  Co.,  New  York,  N.  Y. 
GENERA-nNO  SETS 

General  Electrie  Co..  Schenectady,  N.  Y. 
GLOVES.  LINEMEN’S  RUBBER 
Aetna  Rubber  Co.,  Ashtabula,  O. 

Surety  Rubber  Co.,  Carrollton.  O. 

Wilson  Rubber  Co.,  Canton,  O. 

GROUND  ELECTRODES 

Metropolitan  Device  Corp,,  Brooklyn,  N.  Y. 
GROUNDING  SETS 

Kearney  Corp..  dames  R.,  St.  Loais,  Mo. 
HOISTS 

Cofilng  Hoist  Co.,  Danville,  III. 

INSTRUMENT  TRANSFORMERS 

AlUs-Chalmers  Mfg.  Co.,  Milwaukee.  Wis. 
General  Electric  Co.,  Schenectady.  N.  Y. 
Sangamo  Electric  Co.,  Springfield.  III. 

Weston  Elec’l  Instrument  Corp.,  Newark,  N.  d- 
INSTRUMENTS.  BOILER  ROOM 
Bristol  Company.  W’aterbnry,  Conn. 
INSTRUMENTS.  ELECTRICAL  INDICATING 
General  Eleetrle  Co..  Seheneetady,  N.  Y. 
Westinghousc  E.  A  M.  Co..  E.  Pittsburgh.  Pa. 
W’eston  EUec’l  Instrument  Corp.,  Newark,  N.  d. 
INSTRUMENTS.  GROUND  TESTING 
Biddle  Co.,  dames  G.,  Philadelphia,  Pa. 

Borden  Electric  Co.,  Summit.  N.  d. 

Sticht,  Herman  D.,  New  York,  N.  Y. 
INSTRUMENTS.  INSULATION  TES'HNG 
Riddle  Co.,  dames  G.,  Philadelphia,  Pa. 
INSTRUMENTS.  RECORDING 
Bristol  Co.,  Waterbury,  Conn. 

General  Electric  Co..  Seheneetady,  N.  Y. 
Westinghousc  E.  A  M.  Co..  E.  Pittsbargh.  Pa. 
Roller-Smith  Co.,  New  York.  N.  Y. 
INS-TRUMENTS.  RESISTANCE  MEASURING 
Biddle  Co.,  dames  G.,  Philadelphia,  Pa. 

INSTRUMENTS.  SCIENTIFIC  AND  TESTING 
Bristol  Co.,  Waterbary.  Conn. 

General  Electric  Co..  Schenectady,  N.  Y. 

INSTRUMENTS.  TELEMETERING 
Bristol  Co..  W’aterbury.  Conn. 

General  Electric  Co.,  Schenectady,  N.  Y. 
Henschel  A  Co.,  Chas.  J..  New  York.  N.  Y. 
INSULATING  MACHINERY 

American  Ins  Maehy.  Co.,  Philadelphia,  Pa. 
INSULATING  MATERIAL.  ASBESTOS 
dohns-Manville  Corp.,  New  York.  N.  Y. 
Keasbey  A  Mattison.  Ambler,  Pa. 
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Why  This  G-E  Time  Switch  Is  the  Most 

Economical  Water-heater  Control 


9  Lowest  Original  Cost 
9  Lowest  Installation  Cost 
^  Lowest  Maintenance  Expense 


^  I  'HIS  time  switch  was  designed  to  provide  a  dependable 
control  for  off-peak  water-heating  units.  Since  it  is  pro¬ 
duced  for  that  specific  purpose,  it  has  no  unnecessary  parts 
to  add  to  its  cost.  As  you  can  see  from  these  two  installation 
photographs,  it  is  a  small,  compact  device  which  is  easy  to  in¬ 
stall.  •  Its  low  cost  and  its  performance 
in  service  have  resulted  in  the  adoption 
of  this  new  switch  by  many  utilities  as  i  '  -  4 

the  standard  for  controlled  water-heat- 
ing  installations.  •  Since  the  contacts 
interrupt  noninductive  loads  without 
arcing,  and  therefore  without  radio  inter- 
ference,  it  has  met  with  favor  as  a 
domestic  water-heater  control  from  its 
first  introduction  to  the  industry.  •  Add 
profit  and  reliability  to  your  off-peak 
installations  with  this  switch.  Call  the 
nearest  G-£  sales  office,  or  mail  the  at- 
tached  coupon,  for  further  information. 


This  illustration  shows  a  recommended 
installation  of  the  time  switch  with  the 
new  1-20  watthour  meter.  It  attaches 
directly  to  service  entrance  cabinets,  con¬ 
duit  fittings,  or  pull  boxes  ....  no  un¬ 
necessary  wiring. 


One  of  many  accepted  installation  prao- 
tices,  which  connects  the  time  switch  to 
a  standard  1-16  watthour  meter.  The 
meter  measures  the  current  to  the  water 
heater  only. 


ELECTRIC 


GENERAL 


MAIL  the  coupon  for  a 
copy  of  Leaflet  GEA- 
1669B.  It  gives  descriptive, 
application,  wiring,  and 
price  data  on  this  device. 


General  Electric  Company 
Dept.  6E-201,  Schenectady,  N.  Y. 


Please  send  me  a  copy  of  publication  GEA-1669B, 


Name. 


ELECTRICAL  WORLD 


PRODUCT  INDEX 


IMSUUATINO  MATERIAL.  COMPOUNDS. 
PAINTS  &  VARNISHES 
Oeneiml  Electric  Co.,  UrldKcport,  Conn. 

MIm  Iniiulator  Co.,  New  Vork,  N.  Y. 
WeetioKhoiue  E.  &  M.  Co.,  E.  PItUbnrKh,  Pn. 
Irvinrton  Varnish  &  Ins.  Co.,  Irvinrton.  N.  J. 
INSULATING  MATERIAL,  FISH  PAPER 

Contlnental-Ulamond  Fibre  Co.,  Bridgeport,  Pn. 
INSULATING  MATERIAL,  MICA 

Contlnental-Dluiiioiid  Fibre  Co.,  Bridgeport,  Pn. 
.VLu»llen  Co.,  Boston,  Mass. 

Mica  Insulator  Co.,  New  York,  N.  Y. 
INSULATING  MATERIAL.  PHENOL  FIBRE 
Bakellte  Corp.,  New  York,  N.  Y. 
Continental-Diamond  Fibre  Co.,  Bridfeport,  Pn. 
Synthane  Corp.,  Uuks,  Pa. 

INSULATING  MATERIAL.  PORCELAIN 
Imperial  Porcelain  Works,  Trenton,  N.  J. 
INSULATING  MATERIAL.  TREATED  FABRICS 
&  PAPER 

General  Electric  Co.,  Brldicrport,  Conn. 

•Mica  Insulator  Co.,  New  York,  N.  Y. 

New  Jersey  Wood  Finishing:  Co.,  Woodbridgre, 
N.  J 

INSULATING  MATERIAL,  VULCANIZED  FIBRE 
Continental-Diamond  Fibre  Co.,  Bridgeport,  Pn. 
Spaulding  Fibre  Co.,  No.  Tonawanda.  N.  T. 
INSULATOR  CAPS.  DROP  FORGED 

Brewer-Titchener  Corp.,  Cortland,  N.  Y. 
INSULATOR  PINS 

Hubbard  &  Co.,  Pittsburgh,  Pn. 

Line  Material  Co.,  South  Milwaukee,  Wit. 
Ohio  Brass  Co.,  Mansfield,  Ohio 
Locust  Pin  Co.,  Front  Royal,  Va. 
INSULATORS 

Corning  Glass  Works,  Corning,  N.  Y. 

Illinois  Elec.  Porcelain  Co..  Macomb.  III. 
Imperial  Porcelain  Works,  Trenton,  N.  d. 
JelTery-Dewitt  Insulator  Co.,  Kenovn,  W,  Tn. 
Locke  Insulator  Corp.,  Baltimore,  Md. 

Ohio  Brass  Co.,  Mansfield,  O. 

Owens-Illinois  Glass  Co.,  Mnncie,  Ind. 
Porcelain  Insulator  Corp.,  Lima,  N.  Y, 
Thomas  &  Sons,  K.,  IJsbon,  O. 

Westinghoiise  E.  &  M,  Co.,  E.  Pittsburgh,  Pa. 
Whitall-Tatum  Co..  New  York,  N.  Y. 

Canadian  Porcelain  Co.,  Hamilton,  Ont.,  Can, 
Lapp  Insulator  Co.,  LeRoy.  N.  Y. 

Porcelain  Products.  Inc.,  Parkersburg,  W.  Va. 
INSURANCE 

Ocean  Accident  &  Guarantee  Corp..  New  York 
INVENTORIES,  PLANT  &  PERPETUAL 

Recording  &  Statistical  Corp.,  New  York.  N.  Y. 
JEWELS.  METER 

Industrial  Jewel  Co..  Waltham,  Maas. 

Gatti.  iBc.,  Aursle  M.,  Trenton.  N.  J. 
LABORATORIES.  TESTING 

Electrical  Testing  Labs.,  New  York,  N.  Y. 
LADDERS.  TRUCK  MOUNTED 
Bay,  C.  A.,  Morristown.  N.  J. 

Line  Material  Co.,  South  Milwaukee,  Wls. 
Metropolitan  Device  Corp.,  Brooklyn,  N.  Y. 
LAMPS.  INCANDESCENT 

General  Electric  Co.,  Cleveland,  O. 

Graybar  Electric  Co.,  New  York,  N.  Y. 
Hygrade  Sylvania  Corp.,  Salem,  Mass. 
Westinghonse  Lamp  Co.,  New  York,  N.  Y. 
LAMPS.  MERCURY  VAPOR 

General  Elec.  Vapor  Lamp  Co..  Hoboken,  N.  J. 
LAMP  REPLACERS 

G.  C.  A.  Mfg.  Co.,  Pittsfield.  Maas. 

LIGHTING  EQUIPMENT.  INDUSTRIAL 
General  Electric  Co.,  Schenectady,  N.  Y. 
Holophane  Co..  New  York,  N.  Y. 
Westinghonse  E.  &  M.  Co.,  E.  Pittsburgh,  Pa. 
LIGHTING  EQUIPMENT,  STREET 
Holophane  Co.,  New  York,  N.  Y. 

Hubbard  ft  Co.,  Pittsburgh,  Pa. 

Line  Material  Co.,  Sooth  Milwaukee,  Wls. 
Welsbach  Street  Lighting  Co.,  Phila.,  Pa. 
UGHTNIN6  ARRESTERS 

General  Electric  Co.,  Schenectady,  N.  Y. 

Line  Material  Co.,  South  Milwaukee,  Wls. 
Westinghouse  E.  ft  M.  Co.,  B.  Pittsburgh,  Pa. 
LINE  MATERIAL 

Graybar  Electrie  Co.,  New  York,  N.  Y. 
Hubbard  ft  Co.,  Pittsburgh,  Pa. 

Kearney  Corp.,  James  R.,  St.  Louis,  Mo. 

Line  Material  Co..  South  Milwaukee,  Wls. 
l.ocke  Insulator  Corp.,  Baltimore,  Md. 

Ohio  Brass  Co.,  Mansfield,  O. 

Matthews  Corp.,  W.  N..  St  Louis.  Mo. 

UNE  SPLICE,  AUTOMATIC 
Elect  roline  Co.,  Chicago,  HI. 

LUGS.  SOLDERING 

Sherman  Mfg.  Co.,  H.  B.,  Battle  Creek,  Mich. 
Ilsoo  Copper  Tube  ft  Prod.  Co.,  Cincinnati,  O. 
LUGS  SOLDERLESS 

Palmer  Elec,  ft  Mfg.  Co.,  Waltham.  Mass. 


MACHINES,  INSULATING 

American  1ns.  Machy.  Co.,  Philadelphia,  Pa. 
METER  BOXES,  OUTDOOR 

Corcoran-Brown  Lamp  Co.,  Cincinnati,  O. 
.Metropolitan  Device  Corp.,  Brooklyn,  N.  Y. 
Palmer  Elec,  ft  Mfg.  Co.,  Waltham,  Mam. 
METER  TESTERS 

General  Electrie  Co.,  Schenectady,  N.  Y. 
METERS.  DEMAND 

Duncan  Electric  Co.,  Lafayette,  Ind. 

General  Electric  Co.,  Schenectady,  N.  Y. 
Lincoln  Meter  Co.,  Springfield,  Ill. 

Ketlau  Electric  Appliance  Co.,  New  York,  N.  Y. 
Sangamo  Electric  Co.,  Springfield,  III. 
Westinghouse  E.  ft  M.  Co..  E.  Pittsburgh,  Pa. 
METERS,  FOOT-CANDLE 

Weston  Elec’l  Instrument  Corp.,  Newark,  N.  J. 
Sight  Light  Corp.,  New  York,  N.  Y. 

METERS.  PREPAYMENT 

Landis  ft  Gyr,  Inc.,  New  York,  N.  Y. 

Sangamo  Electric  Co.,  Springfield,  Ill. 
METERS.  WATTHOUR 

Duncan  Electric  Co.,  I>ifayette,  Ind. 

General  Electrie  Co.,  Schenectady,  N,  Y. 
lAndis  ft  Gyr,  Inc.,  New  York,  N.  Y. 
Sangamo  Electrie  Co.,  Springfield,  HI. 
Westinghouse  E.  ft  M.  Co.,  E.  Pittsburgh,  Pa. 
MICA 

Macallen  Co.,  Boston,  Mass. 

MOTORS 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wls. 
General  Electric  Co.,  Schenectady,  N.  Y. 
Graybar  Electric  Co.,  New  York,  N.  Y. 

Lincoln  Electric  Co.,  Cleveland,  O. 

W'agner  Electric  Corp.,  St.  Louis,  Mo. 
Westinghouse  E.  ft  M.  Co.,  E.  Pittsburgh,  Pa. 
Century  Electric  Co..  St.  Louis,  Mo. 

Dumore  Co..  Racine,  Wis. 

Fairbanks  Morse  Co..  Chicago.  Hi. 

Leland  Electric  Co..  Dayton.  O. 

Triumph  Electric  Co..  Cincinnati.  O. 

MOTORS.  SYNCHRONOUS 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
Electric  Mchy.  Mfg.  Co.,  Minneapolis,  Minn. 
OIL.  INSULATING 

SMony-Vacuum  Corp.,  New  York,  N.  Y. 

Texas  Company,  New  York,  N.  Y’. 

OIL  AND  GREASE.  LUBRICATING 

^eony-Vaenum  Corp.,  New  York.  N.  Y. 

Texas  Company,  New  York,  N.  Y. 

Standard  Oil  Co.  (Indiana).  Chicago,  HI. 
Tidewater  Oil  Sales  Corp.,  New  York,  N.  Y. 
OIL  PURIFIERS 

Buckeye  Laboratories.  Alliance.  Ohio 
DeLaval  Separator  Co.,  New  York.  N.  Y. 
Sharpies  Specialty  Co.,  Philadelphia,  Pa. 
PAINTS.  ALUMINUM 

Detroit  Graphite  Co.,  Detroit,  Mich. 

PAINTS.  METAL  PROTECTIVE 

Detroit  Graphite  Co.,  Detroit,  Mich. 

PAINTS.  WALL 

Detroit  Graphite  Co.,  Detroit,  Mich. 

Masury  ft  Son,  John  W.,  Brooklyn,  N,  Y, 
PANELS  SWITCHBOARD 

General  Electric  Co.,  Sclienectady,  N,  Y, 
PANEL  BOARDS 

General  Electric  Co.,  Schenectady,  N,  Y, 
PHOTOELECTRIC  DEVICES 

General  Electric  Co.,  Schenectady,  N,  Y. 
Westinghonse  E.  ft  M,  Co.,  E.  Pittsburgh,  Pa. 
Weston  Elec’l  Instrument  Corp.,  Newark,  N.  J. 
PLIERS 

Crescent  Tool  Co.,  Jamestown,  N.  Y. 

Klein  ft  Sons,  Mathias,  Chicago.  III. 

POLE  LINE  HARDWARE 

Graybar  Electric  Co.,  New  York,  N.  Y. 

Hubbard  ft  Co.,  Pittsburgh.  Pa. 

Line  Material  Co.,  South  Milwaukee,  Wis. 
Locke  Insulator  Corp.,  Baltimore,  Md. 

Ohie  Brass  Co.,  Mansfield,  Ohio 
POLES.  CEDAR 

MacGillis  ft  Gibbs  Co.,  Milwaukee,'  Wls. 
National  Pole  ft  Treating  Co..  Minneapolis 
Nangle  Pole  ft  Tie  Co.,  Chicago,  Ill. 

Page  ft  Hill  Co.,  Minneapolis,  Minn. 
Valentine-Clark  Co.,  St.  Paul,  Minn. 
Weyerhaeuser  Sales  Co.,  St.  Paul,  Minn. 

Bell  Lumber  ft  Pole  Co.,  Minneapolis.  Minn. 
Carney  &  Co.,  B.  J.,  Minneapolis,  Minn. 
McFarland  Co.,  L.  D.,  Sandpoint.  Idaho 
Partridge  Lumber  Co..  T.  M..  Minneapolis 
Schaefer-Hitchcock  Co.,  Sandpoint,  Idaho 
POLES.  PINE 

Graybar  Electrie  Co.,  New  York,  N.  Y. 

Brown  Wood  Preserving  Co.,  Louisville.  Ky. 
Eppinger  ft  Russell,  New  York,  N.  Y. 
International  Creo.  ft  Const.  Co..  Galveston 
Jackson  Lumber  Co.,  Lockhart.  Ala. 

Long  Bell  Lumber  Co.,  Kansas  City,  Mo. 
National  Lbr.  &  Creo.  Co.,  Texarkana,  Ark. 
Southern  Wood  Preserving  Co.,  Atlanta.  Oa. 
POLES.  STEEL 

American  Bridge  Co.,  Pittsburgh.  Pa. 
Blaw-Knox  Co.,  Pittsburgh,  Pa. 

Truscon  Steel  Co.,  Youngstown.  O. 


POTENTIOMETERS 

Ueucrai  Electric  Co.,  Schenectady,  N.  Y. 
PO'THEADS 

G  ft  W  Elec.  Specialty  Co.,  Chicago,  HI. 

Line  Material  Co.,  South  Milwaukee,  Wls. 
POWER  FACTOR  CORRECTIVE  DEVICES 
Products  Protection  Corp.,  New  Haven,  Conn. 
PREHEATHRS.  AIR 

Babcock  ft  Wilcox  Co.,  New  York,  N.  Y. 
Combustion  Engineering  Co.,  New  York,  N. 
Superheater  Co.,  New  York,  N.  Y. 
PULVERIZED  FUEL  EQUIPMENT 

Babcock  ft  Wilcox  Co.,  New  York,  N.  Y. 
Combustion  Engineering  Co.,  New  York,  N.  V. 
PUMPS 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
PYROMETERS 

Hoskins  Alfg.  Co.,  Detroit,  Mich, 

RACKS.  SECONDARY 

Hubbard  ft  Co.,  Pittsburgh,  Pa. 

RADIO  PARTS.  PHENOL  &  VULCANIZED  FIBKfc. 

Continental-Diamond  Fibre  Co.,  Bridgeport,  i  .,. 
RAIL  BONDS 

American  Steel  ft  Wire  Co.,  Chicago,  Ill. 

Uhio  Brass  Co.,  .Mansfield,  O. 

RAKES.  RACK 

Newport  News  Shipbuilding  ft  Dry  Dock  t  o.. 

Newport  News,  Va. 

Winger  Flume  Rake  Co.,  Amery,  Wis. 

RANGES 

Edison  G.  E.  Appliance  Co.,  Chicago,  III. 
General  Electric  Co.,  Cleveland,  O. 

Graybar  Electric  Co.,  New  York,  N.  Y. 
Walker-Pratt  Mfg.  Co.,  Boston,  Mass. 
Westinghonse  E.  ft  M.  Co.,  Mansfield,  O. 
Electromaster,  Inc.,  Detroit,  Mich. 

RATE  STUDY  TABULATIONS 

Recording  ft  Statistical  Corp.,  New  York,  N.  I. 
REACTORS 

Metropolitan  Device  Corp.,  Brooklyn,  N.  Y. 
RECTIFIERS 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  tVis. 
General  Electric  Co.,  Schenectady,  N.  Y. 
Westinghouse  E.  ft  AI.  Co.,  E.  Pittsburgh,  I’s. 
REFRIGERATORS 

Frigidaire  Corp..  Dayton,  O. 

General  Electrie  Co.,  Cleveland,  O. 

Kelvinator  Corp.,  Detroit,  Mich. 
Westinghonse  E.  ft  M.  Co.,  Mansfield,  O. 
REGULATORS.  FEEDER  VOLTAGE 

Allis-Chalmers  Alfg.  Co.,  Alilwaukee,  Wis. 
General  Electric  Co.,  Schenectady,  N.  Y. 
Westinghouse  E.  ft  M.  Co.,  E.  Pittsburgh,  I’s 

REGULATORS.  GENERATOR  VOLTAGE 
Allis-Chalmers  Mfg.  Co  ,  Alilwaukee,  AVis. 
REGULATORS.  VOLTAGE 

American  Transformer  Co„  Newark,  N.  J. 
Delta  Mfg.  Co.,  Cambridge.  Mass. 

Marshall  Electric  Co..  Elkhart.  Ind. 

RELAYS 

Dunn,  Inc.,  Struthers,  Philadelphia,  Pa. 
General  Electric  Co.,  Schenectady,  N.  A'. 
Westinghouse  E.  ft  AI.  Co..  E.  Pittsburgh,  Ps 
Automatic  Electric  Co.,  Chicago,  Ill. 
RESISTORS 

General  EUectrie  Co.,  Schenectady,  N. 
Hardwick,  Hindle,  Inc.,  Newark,  N.  J. 

Ward  Leonard  Elec.  Co..  Mt.  Vernon,  N  Y 
RESISTORS.  TRANSFORMER 

Schweitzer  ft  Conrad,  Inc.,  Chicago,  III. 
RHEOSTATS 

Allen-Bradley  Co.,  Milwaukee,  Wis. 

Biddle  Co.,  James  G.,  Philadelphia.  Pa. 
Cutler-Hammer,  Inc.,  Milwaukee,  Wis. 

General  Electric  Co.,  Schenectady,  N.  Y. 
SEALS.  METER 

International  Seal  ft  Knot  Protector  Co.,  N.  A',  r. 
Metropolitan  Device  Corp.,  Brooklyn,  N.  A’. 
SEARCHLIGHTS 

Portalite  Company,  Cambridge,  Mass. 

SECTIONALIZING  UNITS,  UNDERGROUND 
Aletropolitan  Device  Corp.,  Brooklyn,  N.  A 
SHEETS,  COPPER.  BRASS.  BRONZE  ft  NICK  El, 
SILVER 

American  Brass  Co.,  Waterbnry,  Conn. 
SHEETS.  ELECTRICAL 

American  Sheet  ft  Tin  Plate  Co.,  Pittsburgh 
Republic  Steel  Corp.,  Youngstown,  Ohio 
Empire  Steel  Corp.,  Mansfield.  O. 

SHEETS.  RODS  &  TUBES — MICA.  PHENOL  <»R 
VULCANIZED  FIBRE 

Continental-Diamond  Fibre  Co.,  Bridgeport.  Ps. 
Synthane  Corp.,  Oaks,  Pa. 

SLATE 

Portland-Monson  Slate  Co.,  Portland,  Me. 
SLEEVE  WRENCHES 

Crescent  Tool  Co.,  Jamestown,  N.  Y. 

Kearney  Corp.,  James  R.,  St.  Louis,  Mo. 

Lowell  Wrench  Cb..  Worcester,  Mass. 
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I  HARD  PORCELAIN! 

i  For  Electrical  Specialties 

I  IMPERIAL  PORCELAIN  WORKS  Inc.  I 
TRENTON,  N.  J. 
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Ragged  O  Porcelain 

One*Piece  Pin 'Type 
Insulators 

Superior  Service 
Since  1S33 

Superior  Science  In 
Manufacture; 

Have  Earned  Your 
Patronage 

'Jeffery-Dewitt  Insulator  Co.,  Kenova.  W.  Va7 
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Mica  bond  ^ 

MICA  IN  ITS  MOST  USABLE  FORM 

Sheets — tubes — rings — special  parts 

An  exceptional  in8ulating  mate- 
rial  that  is  highly  resistant 
to  temperature 
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DETROIT  ELECTRIC  FURNACE  CO. 

825  W.  ELIZABETH  STREET  DETROIT 

COUPON 


Detroit  Electric  Furnace  Co.,  Detroit 

Please  put  my  name  on  the  Digest  mailing  list. 


CONTINENTAL-DIAMOND 

FIBRE  COMPANY 


NEWARK 


DELAWARE 


CHICAGO  —  CLEVELAND 
NEW  YORK 


NAME 


POSITION 


FIRM 


CITY 


STATE 


K  W. 


If  you  find  you  don’t  have  time  to  read  all 
the  trade  journals,  yet  want  to  keep  up  with 
what’s  happening  in  this  interesting  and  im¬ 
portant  field  of  metallurgy — let  us  do  your 
reading  for  you! 

Between  the  covers  of  this  digest  is  the  real 
“meat”  from  the  month’s  most  important 
articles  on  electric-melting,  high  strength  iron, 
and  associated  metallurgical  subjects  —  re¬ 
duced  to  8  pages  of  easy,  interesting  reading* 
The  coupon  will  put  your  name  on  the 
mailing  list. 
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CONDEX  Park  Cable 

with  its  interlocked,  overlapped  steel 
tape  armor  is  the  ideal  cable  for  series 
street  lighting  and  park,  playground  or 
airport  installations.  It  is  neither  ex¬ 
pensive  to  install  nor  costly  to  maintain. 

SIMPLEX  WIRE  &  CABLE  CO. 

79  Sidney  St.,  Cambridge  A 
Boston,  Mass. 


We  read  40  Trade  Papers 
every  month  to  bring  You 
this  Digest  of 

ELECTRIC  MELTING  NEWS 
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MAXIMUM  DEMAND 
METERS 


rr|>ere  Demand 
Groohi: 


NCOLN  METER  COMPANY.  Inc 


L'pteKraff  Mfic.  Co.,  R.  E.,  PittsburKh,  Pa. 
Wagner  Electric  Corp.,  St.  LouU,  Mo. 
Weatinghouite  E.  Si  .M.  Co.,  E.  Pltteburgh,  Pa. 
TRENCHING  MACHINES 

Cleveland  Trencher  Co..  Cleveland.  O. 
TRUCKS.  GASOLINE 

International  Harvester  Co.,  Chlc^o,  Ill. 
Dodge  Brothers  Corp.,  Detroit,  Mich. 

General  Motors  Truck  Co.,  Pontiac.  Mich. 
TUBES,  COPPER.  BRASS.  BRONZE  &  NICKEL 
SILVER 

American  Brass  Co.,  Waterbury,  Conn. 
TURBINES.  HYDRAULIC 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis, 
Newport  News  Shipbuilding  Si  Drj  Dock  Co., 
Newport  News,  Va. 

Smith  Co.,  S.  Morgan,  St.  Marys.  Pa. 
TURBINES.  MERCURY  VAPOR 

General  Electric  Co.,  Schenectady,  N.  Y. 
TURBINES,  STEAM 

Allls-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
General  Electric  Co.,  Schenectady,  N.  Y. 
Westinghouse  E.  Si  M.  Co.,  E.  Pittsburgh,  Pa. 
TURBO-G  ENER  ATORS 

Allis-Chalmers  Mfg.  Co.,  Milwaukee.  Wis. 
General  Electric  Co.,  Schenectady,  N,  Y. 
UNDERGROUND  LINE  MATERIAL 
G  &  W  Elec.  Specialty  Co.,  Chicago,  III. 

Line  Material  Co.,  South  Milwaukee,  Wis. 
VALVES  &  FITTINGS 

Ohio  Brass  Co.,  Mansfield,  O. 

VALVES,  GATE  &  BUTTERFLY 

Newport  News  Shipbuilding  &  Dry  Dock  Co., 
Newport  News,  Va. 

V  A  RNISHES 

Masury  Si  Son,  John  W.,  Brooklyn.  N.  Y. 
VIBRATION  DAMPENERS.  MACHINERY 
Firestone  Tire  Si  Rubber  Co.,  Akron,  O. 
WATER  HEATERS 

Edison  G.  E.  Appllanee  Co..  Chicago,  III. 
Westinghouse  E.  &  M.  Co.,  E.  Pittsburgh,  Pa. 
WATER  WHEELS 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
Newport  News  Shipbuilding  &  Dry  Dock  Co., 
Newport  News,  Va. 

WELDERS,  ARC 

General  Electric  Co.,  Schenectady,  N,  Y. 
Lincoln  Electric  Co.,  Cleveland,  O. 

Ohio  Brass  Co.,  Mansfield,  O. 

WELDING  RODS 

American  Steel  &  Wire  Co.,  Chicago,  III. 
Lincoln  Electric  Co.,  Cleveland,  O. 

WELDING  SUPPLIES 

Lincoln  Electric  Co.,  Cleveland.  O. 

WIRE 

American  Eleci  Works.  Phillipsdale,  R.  I. 
American  Steel  A  Wire  Co.,  Chicago,  III. 
Copperweld  Steel  Co.,  Glassport,  Pa. 

Crescent  Ins.  Wire  A  Cable  Co.,  Trenton,  N.  J. 
General  Cable  Corp.,  New  York,  N.  Y. 
Graybar  Electric  Co..  New  York,  N.  Y. 

Kerite  Ins.  Wire  A  Cable  Co.,  New  York,  N.  Y. 
Oknnite  Co.,  Passaic,  N.  J. 

Rockbestos  Products  Corp.,  New  Haven,  Conn. 
Roebling’s  Sons  Co.,  J.  A.,  Trenton,  N.  J. 
Simplex  Wire  A  Cable  Co.,  Boston,  Mass. 
Anaconda  Wire  &  Cable  Corp.,  New  York,  N.  Y. 
WIRE.  COPPER  COVERED  STEEL 
Copperweld  Steel  Co.,  Glassport.  Pa. 

Crucible  Steel  Co.  of  Amer.,  New  York,  N.  Y. 
WIRE.  GUY 

American  Steel  A  Wire  Co..  Chicago,  Ill. 
Indiana  Steel  &  Wire  Co..  Muneie,  Ind. 
Roebling’s  Sons  Co.,  J.  A.,  Trenton,  N.  J. 
WIRE.  MAGNET 

Acme  Wire  Co..  New  Haven,  Conn. 

American  Eleci  Works,  Phillipsdale,  R.  I. 
General  Cable  Corp.,  New  York.  N.  Y. 
American  Enamel^  Magnet  Wire  Co.,  Port 
Huron.  Mich. 

Inca  Mfg.  Co..  Port  Wayne.  Ind. 

WIRE  &  RIBBON.  RESISTANCE 
Driver-Harris  Co.,  Harrison,  N.  J. 

General  Electric  Co.,  Schenectady,  N.  Y. 
Hoskins  Mfg.  Co.,  Detroit,  Mich. 

WIRING  DEVICES 

Pass  *  Seymour,  Inc..  Syraense,  N.  V. 


SWITCHES.  METER  TEST 
Meter  Devices  Co.,  Canton.  O. 

switches,  oil 

Condit  Eler’l  Mfg.  Corp.,  Boston,  Mass. 
General  Electric  Co.,  Schenectady,  N.  Y. 

Line  .Material  Co.,  South  Milwaukee,  Wis. 
Westinghouse  E.  A  M.  Co.,  E.  Pittsburgh,  Pa. 
High  Tension  Eleci  Spec.  Co.,  Abington.  Mass. 
Pacific  Elec.  Mfg.  Co.,  San  Francisco,  Cal. 
SWITCHES.  POLE  TOP 

General  Electric  Co.,  Schenectady.  N.  Y. 
Kearney  Corp.,  James  R.,  St.  Louis,  Mo. 

Line  Material  Co.,  Sooth  Milwaukee,  Wis. 
SWITCHES.  SAFETY 

General  Electric  Co.,  Schenectady.  N.  Y. 
Metropolitan  Device  Corp.,  Brooklyn,  N.  Y. 
SWITCHES,  STREET  LIGHTING 

South  Bend  Current  Controller  Co..  South 
Bend,  Ind. 

SWITCHES.  TIME 

General  Electric  Co.,  Schenectady,  N.  Y. 
Mercoid  Corp.,  Chicago.  III. 

Sangamo  Electric  Co.,  Springfield.  III. 

Cramer  &  Co..  Inc.,  R.  W..  New  York.  N.  Y. 
SWITCHES.  TRANSFER 

I-T-E  Clrcnit  Breaker  Co.,  Philadelphia,  Pa. 
SWITCHGEAR.  METALCLAD 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
General  Electric  Co.,  Schenectady,  N.  Y. 
Westinghouse  E.  A  M.  Co.,  E,  Pittsburgh,  Pa. 
SYNCHROSCOPES 

General  Electric  Co.,  Schenectady,  N.  Y. 
TACHOMETERS.  ELECTRICAL 

Biddle  Co.,  James  G.,  Philadelphia,  Pa. 
Weston  Elec’l  instrument  Corp.,  Newark,  N.  J. 
TAPE 

Firestone  Tire  A  Rubber  Co.,  Akron,  O. 
Johns- .Manville  Corp.,  New  York,  N.  Y. 
Okonite  Co.,  Passaic,  N.  J. 

TELEPHONE  EQUIPMENT 

Western  Electric  Co..  New  York,  N.  Y, 
TERMINALS 

Sherman  Mfg.  Co.,  H.  B.,  Battle  Creek,  Mich. 
Wolverine  Tube  Co..  Detroit,  Mich. 

TESTING  APPARATUS 

American  Transformer  Co.,  Newark,  N.  J. 
General  Electric  Co.,  Schenectady,  N.  Y. 

States  Co.,  Hartford.  Conn. 

TESTING  EQUIPMENT 

Olsen  Testing  Mach.  Co.,  Tinius,  Phila.,  Pa. 
THERMOSTATS 

Minneapoiis-Honeywell  Regulator  Co.,  Minne¬ 
apolis,  Minn. 

THERMOSTATS.  BEARING 

Electric  Controller  A  Mfg.  Co.,  Cleveland,  O. 
TIRES.  TRUCK 

Firestone  Tire  A  Rubber  Co.,  Akron,  O. 
Goodyear  Tire  A  Rubber  Co.,  Akron,  O. 
TOOLS.  CONSTRUCTION 

Graybar  Electric  Co.,  New  York,  N.  Y. 

Leach  Company,  Oshkosh,  Wis. 

TOOLS.  LINEMEN’S 

Crescent  Tool  Co.,  Jamestown,  N.  Y. 

Mathias  Klein  A  Sons  Co.,  Chicago,  Ill. 
TOOLS.  LIVE  LINE 

Kearney  Corp.,  James  R.,  St.  Louis,  Mo. 
Safety  Live  Line  Tool  Co.,  Oakland,  Cal. 
Johnson  Mfg.  Co.,  Atlanta,  Ga. 

Transelectric  Co.,  Indianapolis.  Ind. 

TOOLS.  PRUNING 

Bartlett  Mfg.  Co..  Detroit,  Mich. 

Leach  Co.,  Oshkosh,  Wis. 

Smith  A  Sons,  Seymour.  Oakville.  Conn. 
TOWERS.  TRANSMISSION 

American  Bridge  Co.,  Pittsburgh,  Pa. 
Blaw-Knox  Co..  Pittsburgh,  Pa. 
McClintic-Marshall  Co..  Bethlehem.  Pa. 
TRACTORS 

International  Harvester  Co.,  Chicago,  Ill. 
TRANSFORMERS 

.Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
American  Transformer  Co.,  Newark,  N.  J. 
Duncan  Electric  Co.,  Lafayette,  Ind. 

General  Electric  Co.,  Schenectady,  N.  Y. 
Kuhiman  Electric  Co.,  Bay  City,  Mich. 
Moloney  Electric  Co.,  St.  Louis.  Mo. 
Pennsylvania  Transformer  Co.,  Pittsburgh,  Pa. 


PRODUCT  INDEX 


SLEEVES,  SPLICING 

National  Telephone  Supply  Co.  Cleveland,  O. 
Sherman  Mfg.  Co.,  H.  B.,  Battle  Creek,  Mich. 
SOCKETS  A  RECEPTACLES 

General  Electric  Co.,  Bridgeport,  Conn. 
STAMPINGS,  MICA.  PHENOL  A  VULCANIZED 
FIBRE 

Continental-Diamond  Fibre  Co.,  Bridgeport,  Pa. 
STANDARDS.  STREET  LIGHTING.  CEDAR 
Page  A  Hill  Co.,  Minneapolis,  Minn. 
STANDARDS,  STREET  LIGHTING.  METAL 
Union  Metal  Mfg.  Co..  Canton,  Ohio 
STARTERS.  MOTOR 

Allen  Bradley  Co.,  Milwaukee,  Wis. 
Cutler-Hammer,  Inc.,  Milwaukee,  Wis. 

Electric  Controller  A  Mfg.  Co.,  Cleveland,  O. 
General  Electric  Co.,  Schenectady,  N.  Y. 

Ohio  Brass  Co.,  Mansfield,  Ohio 
STATISTICAL  SERVICE 

Recording  A  Statistical  Corp.,  New  York,  N.  Y, 
STEEL.  SHEET  A  STRIP 

American  Steel  A  Wire  Co.,  Chicago,  111. 
Republic  Steel  Corp.,  Youngstown,  Ohio 
STEEL.  STRUCTURAL 

American  Bridge  Co.,  Pittsburgh,  Pa. 
STOKERS 

American  Engineering  Co.,  Philadelphia.  Pa. 
Babcock  A  Wilcox  Co.,  New  York,  N,  Y. 
Combustion  Engineering  Co.,  New  York,  N,  Y, 
Riley  Stoker  Corp.,  Worcester,  Mass. 
SUB-STATIONS.  OUTDOOR 

(ieneral  Electric  Co.,  Schenectady,  N,  Y. 

Line  Material  Co..  .South  .Milwaukee.  Wis. 
Railway  A  Industrial  Engrg.  Co.,Green8burg,  Pa, 
Delta  Star  Electric  Co.,  Chicago,  III. 

Memco  Engineering  A  Mfg.  Co.,  Long  Island 
City.  N.  Y. 

SUPERHEATERS 

Babcock  A  Wilcox  Co.,  New  York,  N.  Y. 
Superheater  Co.,  New  York,  N.  Y. 

SURGE  ABSORBERS 

Ferranti,  Inc.,  New  York,  N.  Y. 
SWITUHROARDS 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
General  Electric  Co.,  Schenectady,  N.  Y. 
Graybar  Electric  Co.,  New  York,  N.  Y. 

1-T-E  Circuit  Breaker  Co.,  Philadelphia,  Pa. 
Westinghouse  E.  A  M.  Co.,  E.  Pittsburgh.  Pa. 
SWITCH  HOUSES 

Condit  Elee’l  Mfg.  Corp.,  Boston,  Mass. 
SWITCHES.  DISCONNECT 

G  A  W  Elec.  Specialty  Co.,  Chicago,  Ill. 
General  Electric  Co.,  Schenectady,  N.  Y. 
Kearney  Corp.,  James  R.,  St.  Louis,  Mo. 

IJne  Material  Co.,  South  Milwaukee,  Wit, 
Schweltxer  A  Conrad,  Inc.,  Chicago,  Ill. 
Westinghouse  E.  A  M.  Co.,  E.  Pittsburgh,  Pa. 
SWITCHES.  FIELD 

I-T-E  arenit  Breaker  Co.,  PhlladelphU,  Pa. 

SWITCHES,  FUSE 

General  Electric  Co.,  Schenectady,  N.  Y. 
Kearney  Corp.,  James  R.,  St.  Louis,  Mo. 
Schweltxer  A  Conrad,  Inc.,  Chicago,  Ill, 
Southern  States  Eqpt.  Co.,  Birmingham 
SWITCHES.  HEATER 

Hart  Mfg.  Co..  Hartford.  Conn. 

SWITCHES.  HIGH  TENSION 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
General  Electric  Co.,  Schenectady,  N.  Y. 
Kearney  Corp.,  James  R..  St.  Louis,  Mo. 
Railway  A  Industrial  Engrg.  Co.,Greensburg,Pa. 
Electric  Power  Eqpt.  Co..  Philadelphia.  Pa. 
Electrical  Engrs.  Eqpt.  Co.,  Melrose  Park,  Ill. 
Hi-Voltage  Equipment  Co.,  Cleveland,  O. 
SWITCHES.  KNIFE 

General  Electric  Co.,  Schenectady,  N,  Y. 
SWITCHES.  MERCURY 

Minneapoiis-Honeywell  Regulator  Co.,  Minne¬ 
apolis.  Minn. 

SWITCHES.  METER  A  B^NTRANCE 

General  Electric  Co.,  Schenectady,  N.  Y. 
Metropolitan  Device  Corp.,  Brooklyn,  N.  Y. 
Palmer  Elec’l  A  Mfg.  Co.,  Waltham,  Mass. 


METERMAN’S  CALCULATOR 


a  DIFFICULT  METER  PROBLEMS  | 

solved  easily  and  quickly  without  the  use  of  = 

vector  diagrams.  Everyone  interested  in  poly-  | 

phase  metering  should  have  one.  i 

For  Information  write  to  i 

CHARLES  H.  THAYER  I 

ASHLAND.  MASS.  I 
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Don  t  tell  me,  Dad,  they  re 
putting  the  knee -action  idea 
into  welding  machines.  ” 


No,  Pop,  but  you  would  think 
so  if  you  welded  with  the 
‘Shield- Arc.*  It  levels  out  the 
peaks  and  valleys  in  the  weld¬ 
ing  current.** 


SHIELD-ARC’S”  UNIFORM  CURRENT 
SPEEDS  UP  WELDING 


^  mm  '  "  ' 


k 


Time  and  again  the  Lincoln  “Shield- 
Arc**  welder  has  won  competitive 
tests  for  speed  of  welding.  There’s 
nothing  mysterious  about  this  out¬ 
standing  performance  record.  It  is 
simply  a  matter  of  advanced  design 
which  allows  the  “Shield-Arc**  to 
deliver  a  uniform  current. 

The  advantage  of  the  “Shield- Arc’s** 
uniform  current  is  that  you  are  able 
to  use  a  higher  average  current  with 
less  splattering  and  waste  of  molten 
electrode  metal.  Thus  with  a  “Shield- 
Arc”  more  weld  metal  is  deposited  per 
unit  of  time  ...  in  terms  of  your 
pocketbook,  more  weld  per  dollar.  _ 


no  other  welder  will  you  find  all 
these  features.  That’s  why  more 
Lincoln  welders  are  in  use  today  than 
any  other  make. 

With  new  high  capacity  “Shield- 
Arcs”  you  can  use  larger  size  elec¬ 
trodes.  Jumping  only  one  size  often 
saves  10  to  25  per  cent  in  welding 
costsi  And  with  any  electrode  you 
get  guaranteed  greater  speeds  with 
“ Shield- Arcs.” StaxX  saving  now.  Ask 
for  a  free  study  of  your  welding  costs. 


Ten  other  features  help  the 
“ Shield- Arc”  to  produce  high 
quality  welds  at  lowest  cost.  In 


UNCOLN 


■- 'ji*"  '  i!  '/ 


THE  LINCOLN  ELECTRIC  COMPANY,  Largest  Manufacturers  of  Arc  Welding  Equipment 


TO  BE  MODERN  .  .  . 
A  WELDER  MUST 
HAVE  THESE  FEATURES 

1.  Uniform  Current 

2.  High  K.  W.  Capacity 

3.  Sparkless  Commutation 

4.  High  Efficiency 

5.  Remote  Control 

(without  portable  accessories) 

6.  Polarity  Switch 

7.  Center  Reading  Meter 

8.  Dual  Control 

9.  Laminated  Magnetic  Circuit 

10.  “Handy  Height"  Controls 

11.  Drip  Proof,  Welded  Steel 
Construction 

“SHIELD-ARC” 

has  them  all 

W-7« 


in  the  World,  CLEVELAND,  OHIO 


SHIELD-ARC  WELDERS  ELECTRODES 
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Professional  Services 


Consulting 

Accounting 

Valuations 


Management 

Appraisals 

Construction 


Designing 

Testing 

Financing 


Inspections 
Cost  Analysis 
Investigations 


WILLIAM  A.  BAEHR 
ORGANIZATION,  Inc. 

Enginebm — Accouktants — Managers 

231  South  La  Salle  St. 

CHICAGO 

ELECTRICAL  TESTING 

LABORATORIES 

Electrical  and  Mechanical  Laboratories 
Testa  of  Electrical  Machinery  Apparatus 
and  Supplies.  Materials  of  Construction. 
Coal.  Paper,  etc.  Inspection  of  Material 
and  Apparatus  at  Manufactories. 

80th  St.  and  East  End  Ave.,  New  York 

ALBERT  S.  RICHEY 

ENGINEER 

PUBLIC  UTILITY  REPORTS — 
APPRAISALS — RATES — OPERATION 

126  Salisbury  Street  Worcester,  Mass. 

BARKER  &  WHEELER 

ntility  and  Industrial  Valuations.  Design 
and  Construction  of  Power  Systems.  Water 
Supplies,  Sewerage  and  Sewage  Disposal, 
Factory  Production  and  Cost  Control 
Systems. 

11  Park  Place,  New  York  City 
!  36  State  Street,  Albany,  N.  Y. 

FRANK  F.  FOWLE  &  CO. 

Electrical  and  Mechanical 
ENGINEERS 

221  No.  La  Salle  St.  Chicago,  III. 

SANDERSON  &  PORTER 

ENGINEERS 

for  the 

FINANCING — REORGANIZATION — 

DESIGN — CONSTRUCTION 
of 

INDUSTRIAL  and  PUBLIC  UTILITIB8 
Ctalesgo  New  Tork  San  Franclieo 

BLACK  &  VEATCH 

ConsulUna  Engineera 

i  Water,  Steam  and  Electric  Power  Investi- 
{  gations.  Design,  Supervision  of  Construe- 
^  tion.  Valuation,  Tests  and  Laboratory 

I  Service. 

Mutual  Building.  Kaniai  City,  Mo. 

HOOSIER  ENGINEERING 
COMPANY 

Erecting  Engineers 
Transmission  Lines,  Substations 

20  North  Wacker  Drive,  Chicago,  Dl. 

136  Liberty  St..  New  York 

Thompson  Bldg.,  Seattle.  Wash. 

SARGENT  &  LUNDY 

Incorporated 

ENGINEERS 

20  North  Wacker  Drive 

Chicago,  Illinois 

BYLLESBY 

ENGINEERING  AND  MANAGEMENT 
CORPORATION 

231  So.  La  Salle  St.,  Chicago 

1  New  York  Pittsburgh  San  Francisco 

CHARLES  F.  LACOMBE 
WILLIAM  S.  LEFFLER 

Engineera 

Public  Utility,  Administrative 

Economic  and  Municipal  Problems 

Cost  Analysis 

Inducement  Rate  Development 

Rate  Cases — Appraisals 

11  West  42nd  St..  New  York 

SPOONER  &  MERRILL,  INC. 

Consulting  Engineers 

Design — Supervision  of  Construction 
Reports — Examinations — V  aluations 

20  North  Wacker  Drive.  Chicago,  Illinois 

EDWARD  J.  CHENEY 

ENGINEER 

PUBLIC  UTILITY  PROBLEMS 

61  Broadway  New  York 

I 

DANIEL  W.  MEAD 

F.  W.  SCHEIDENHELM 

Consulting  Engineers 

Hydro-Electric  Development,  Dams,  Water  Supply 
Flood  Control.  Problems  relating  to  Water  Rights 
and  Water  Power  Law.  Pertinent  Appraisals. 

New  York  City,  60  Church  St. 

STEVENS  &  WOOD 

Incorporated 

INVESTIGATIONS— REPORTS 
APPRAISALS 

30  Broad  St,  New  York 

1  HUGH  L.  COOPER  &  CO. 

’  General  Hydraulic  Engineering,  including 
;  the  design,  financing,  construction  and 
j  management  of  hydro-electric  power  plants. 

j  101  Park  Ave.  New  York 

HARRY  REID  &  CO.,  INC. 

OPERATION — RECAPITALIZATION 
DESIGN — CONSTRUCTION 

OP 

PUBLIC  UTTLITIES 

84  William  St.  New  York 

THE  J.  G.  WHITE 
ENGINEERING  CORP. 

Engineers — Construction 

on  Reflneriea  and  Pipe  Lines,  Steam  and  Water 
Power  Plants,  Transmission  Systems,  Hotels,  Apart¬ 
ments,  Office  and  Industrial  Buildings,  Railroads. 

43  Exchange  Place  New  York 

U.  S.  Government 

U.  S.  Government 

U.  S.  Government 

TKFIASl’RY  I>F:PARTMENT,  Procurement 
Divl.sion,  Public  Works  Branch,  Washing¬ 
ton,  I>.  C. — Sealed  hids  in  duplicate  will  he 
publicly  opeiied  in  this  office  at  3  p.m.,  July 
18,  1934,  for  furnishing  all  labor  and  mate¬ 
rials  and  performiuK  all  work  required  for 
installing  one  pas.senger  elevator  in  the 
IT.  S.  P.  O.,  etc.,  extension  and  remodeling 
at  Hannibal,  Mo.  Attention  is  directed  to 
bulletin  No.  51  of  Federal  Emergency  Ad¬ 
ministration  of  Public  Works  and  Execu¬ 
tive  Order  No.  8»;46  attached.  Proposals 
will  be  considered  only  from  individuals, 
firms  or  corporations  regularly  engaged  in 
the  business  of  installing  and  servicing  of 
elevators  who  have  the  requisite  record  of 
satisfactory  performance  of  elevator  instal¬ 
lations  of  similar  type  and  importance. 
Each  bidder  must  submit  w’ith  his  bid,  a 
“statement  of  facts  as  to  qualifications  to 
furnish  and  install  elevators  in  strict  ac¬ 
cordance  with  the  specifications”  in  detail 
of  siu'h  data  as  may  be  recpiired  including 
the  business  and  technical  organization  of 

the  bidder  available  for  the  contemplated 
work,  financial  resources,  building  experi¬ 
ence,  materials,  elevator,  equipment  and 
accessories  proposed  to  be  used,  that  are 
identical  to  the  equipment  herein  specified 
and  locations  of  buildings  having  elevators 
installed  by  bidder  identical  to  those  herein 
.specified  which  are  of  a  make  and  type 
known  to  the  Procurement  Division,  Public 
Works  Branch,  to  have  given  satisfactory 
service  and  to  have  been  in  operation  for  a 
reasonable  period.  The  United  States  ex¬ 
pressly  reserves  the  right  to  reject  any  bid 
in  which  the  facts  as  to  business  and 
technical  organization,  financial  resources 
or  building  experience  compared  with 
the  project  bid  upon,  or  materials, 
elevators,  equipment  and  accessories  pro- 
po.sed  to  be  used  are  not  strictly  in  accord¬ 
ance  with  specification  requirements,  or 
failure  of  bidder  to  show  buildings  in  which 
he  has  installed  identical  equipment  to  that 
herein  specified  which  are  of  a  make  and 
type  known  to  the  Procurement  Division, 

Public  Works  Branch,  to  have  given  satis¬ 
factory  service  and  to  have  been  in  opera¬ 
tion  for  a  reasonable  period,  etc.,  justify 
such  rejection.  No  bid  will  be  considered 
unless  it  includes  or  is  accompanied  by  a 
certificate  duly  executed  by  the  bidder  stat¬ 
ing  that  the  bidder  Is  complying  with  and 
will  continue  to  comply  with  each  approved 
code  of  fair  competition  to  which  he  is 
subject,  and  if  engaged  in  any  trade  or 
industry  for  which  there  is  no  approved 
code  of  fair  competition,  then  stating  that 
as  to  such  trade  or  industry  he  has  become 
a  party  to  and  is  complying  with  and  will 
continue  to  comply  with  an  agreement  with 
the  President  under  Section  4  (a)  of  the 
National  Industrial  Recovery  Act.  Draw¬ 
ings  and  specifications  may  be  obtained  at 
this  office  in  the  discretion  of  the  assistant 
director  of  Procurement,  Public  Works 
Branch.  W.  E.  REYNOLDS,  Assistant 
Director  for  Public  Works.  (262) 

Conti  nurd  on  the  opposite  page 
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4 — 150-kva.  Westlnghouse.  2400/120  240-V. 
3 — 100-kva.  Westiiighuuse.  2400/ 120/ 240-V. 
A.  C.  GENERATORS 


J.  L.  HEMPHILL  &  CO.,  Inc.  807  Williams  St.,  North  Oergen,  N.  J. 

N.  Y.  C.  Tel.:  LOniicre  5-3227— N.  J.  PALitade  6-2600 
MOTOR  GENERATOR  SETS 
^  ^50-V..  Westlnghouae  Synchronous 

Motor  Generator  Set . 

2—  300-kw.,  250-V.  1200-r.p.in.,  4100-V.,  G.E 
Synchronous  .viotors. 

1 — 250-kw.,  230-V.,  3-ph..  60-cy.,  2300-4600-V 
Synchronous  .Motor  Generator  ^t. 

1— 200-kw.,  230-V.,  3-ph..  60-cy.,  2300-4100-V. 

1  Synchronous  .Motor  Generator  Set. 

1  200-kw.,  125-V.,  3-wlre,  3-unit  Rldgway. 

ENGINE  generator  SETS 

3—  200-Kva..  200/440/2300-V.  General  Electric 
Ames  UnIflow. 

TURBINES 

^~^T5-kva.  Westlnghouse  Non-condensing. 

transformers 

Pittsburgh.  4100/110/220-V. 

3— 200-kva.  G.E.  2400,  120/240-V. 


No. 

Kw. 

K.p.m. 

Volts 

Ph. 

Type 

1 

4()U 

900 

2300-4000 

3 

Westg. 

1 

1 

350 

600 

440 

3 

Westg. 

s 

2 

125 

900 

2300 

3 

CSr.-Wh. 

5 

2 

lUO 

900 

2300 

3 

Q.E. 

i 

MOTORS- 


No. 

Hp. 

R.p.m. 

Volts 

1 

800 

180 

4000 

1 

600  kva. 

900 

440 

1 

son 

500 

150 

2300 

1 

900 

440/4000 

1 

500 

900 

440/2200 

1 

350 

900 

2200/4000 

2 

300 

600 

445  2300 

1 

250 

600 

2200/4000 

1 

250 

600 

220  440 

-S-Phase,  60  Cycle 

Type 

Westghse.  Syn. 
G.E.  Syn.  Good. 
Elec.  Mch.  Syn. 
Westghse.  Syn. 
G.E.  Syn. 

Wh.  Syn. 

G.  E.  Syn. 

G.E.  Syn. 
Westghse.  Syn. 


. """ . . . . . . . . . . . . . . . I . . . . . . . . . . 

CTEPHEN  HALL  &  CO.,  691  Adams  St.,  Hoboken,  N.  J. 

_  motor  generator  SETS 


SLIP  RING  MOTORS..  3-PH.,  60-CY. 


HP  Volts 

700  2300 

220  220-440 

200  440-220 

150  2200-440-220 

150  2200-220-440 

150  220-440-550 

100  220-440 

100  2200-440-220 

100  550 

100  2200-550 

1(10  440-220 

100  650 

75  440-220 

50  2200 

SYNCHRONOUS  MOTORS.  3-PH.  60-CY. 

300  -  -  - 

240 
172 
160 
120 


Mate 

G.E. 

G.E. 

G.E. 

G.E. 

Q.E. 

G.E. 

Q.E. 

Westghse. 

Wagner 

Westghse. 

G.E. 

G.E. 

G.E. 

G.E 


Speed 

900 

450 

600 

514 

720 

600 

450 

1200 

720 

900 

720 

900 

900 

514 


220-440 

G.E. 

600 

2200-440-220 

O.E. 

600 

2200-440-220 

G.E. 

720 

2200-440-220 

O.E. 

600 

2200-550 

O.E. 

900 

1— 225-kw.,  125-V.,  1200  r.p.m.,  G.  E.  MPC 
connected  to  ATI,  2300  V..  60  cy.  syn.  motor. 

1 — 200-kw.,  250-V.,  1200  r.p.m..  Reliance  con¬ 
nected  to  El.  Mach.  2400  4150  V..  60  cy.  syn. 
motor. 

1 — 150-kw.,  250^125-V.,  3  wire.  900  r.p.m.,  Whse. 
SK.  connected  to  Wlise.  2400  4150  V.,  syn. 
motor. 

A.  C.  GENERATORS 

1 — 250-kva..  600-r.p.m.,  240-480-V.,  G.E. 

1— 225-kva.,  600-r.p.m.,  2200-240-480-V..  G.E. 

1— 112H-kva.,  1200-r.p.m.,  2300-240-280-V.,  G.E. 

1— 112H-kva.,  900-r.p.m.,  2200-240-480-V.,  G.E. 

1 —  62H-kva.,  1200-r.p.m..  480-240-V.,  G.E. 

1—  37H-kva.,  1200-r.p.m..  480-240-V..  G.E. 

I—  30-kva.,  1200-r.p.m.,  2300-480-240  Whse. 


:  - — ”  I  I —  ou-Kva.,  i;4ou-r.p.m.,  1:300-480-240  Whse.  = 

. . . . . . . . . . . . . . . I . . . . . . . . . i 


Olt3ll<;itN 


SALES  AND  REPAIR  SERVICE 

$975.00 


"Amariem 


3 — 667  KVA  G-E  Transformers  Type  H, 

Form  KSD,  60  cycle,  4254/7370 Y-230/1  IS 
volts,  very  late  type,  practically  new.  EACH 

IVa  carry  a  eompicta  ttack.  Writa  far  Catmlag  Na.  128-8 
All  trmnsfarmart  guaranteed  far  ana  year. 

THE  ELECTRIC  SERVICE  COMPANY,  Inc. 

'•  Used  Transf armor  Clearing  House”  Station  M,  Cincinaati,  Okio 


fMtIMilllllllllllllllMIIMIIIIIMIMMMIIillllMIMIIIMIIMIIMIIIIMIIMIIIIItMlliMtMItMlllllllli; 

I  FOR  SALE  I 

I  BARGAIN  I 

300  K.W.  2-60-2300 
ALLIS  TURBINE 
with  Auxiliaries 


ELECTRIC  MOTORS  COMPANY  I 

819  First  Street  8.W.  | 

Cedar  Rapids,  Iowa  = 

HiniiMiiMiiiiiiiMiiiiHiMIIMilllllMIIMIIMIIIIIMMIItMMtIIIIIMIIOItlltllllllMItllllllllir 

“SEARCHLIGHT”  RATES  | 
Electrical  World 
UNDISPLAYED: 

Positions  Wanted — 5  cents  a  word,  minimum  I 
charge— $1  00  an  Insertion.  = 

Positions  Vacant  and  other  classlflcatlons —  i 
10  cents  a  word,  minimum  charge  S2.00  an  : 
insertion.  Allow  10  words  for  box  address,  i 
No  additional  charge  for  forwarding  replies,  i 
Discount  of  10%  for  payment  in  advance  on  4  i 
consecutive  Insertions  of  undlsplayed  adver-  I 
ti.sements.  | 

Proposals — 40  cents  a  line.  1 

DISPLAYED:  | 

i'Pace  Is  sold  by  the  "Inch,”  with  30  Inches  to  a  i 
l':ige.  (An  "Inch”  measures  approximately  1  Inch  I 
nigh  by  21  Inches  wide.)  Rates  are  from  S6. 00  to  = 
S3. 50  an  Inch,  depending  on  the  total  space  used,  i 


MOTORS— 

3  PH.,  60  CY. 

Hp. _ TyP?  Speed 


UlUUUlUIMUUiUiU 


800  O.  E.  si.  rg. 
600  O.  E.  syn. 

2- 600  Q.  E.  si.  rg. 
600  G.  E.  syn. 
600  Al.  Ch.syn. 

3- 675  AI.  Ch.syn. 
400  West  si.  rg. 
400  Al.  Ch.  syn. 


720 

860 

252 

257 

240 

900 

514 

300 


300  AI.  Ch.sf  rg.  585 
260  AI.  Ch.syn.  720 
250  West.  si.  rg 
200  G.  E.  si.  rg. 

200  West  si.  rg. 

200  F.M.sl.rg. 

150  G.E. si  rg. 

150  O.  E.  sq.  c. 

100  Cr.  Wh.syn 


720 

1200 

500 

600 

1750 

1750 

225 


ENGINE  GENER. 
1-400  kva..  Cr.  Wh., 
240  V.,  3  ph.,  60  cy., 
120  r.p.m.  to  Hamil¬ 
ton  Corliss  Engine. 
MOTOR  GENER. 
1-750  kw.  Q.  E.  MPC., 
250  V.,  D.C.  Qener. 
to  1100  hp.  Q.  E., 
ATI.  synch,  motor, 
2200-3-60-900  r.p.m. 

CENTRIF.  PUMPS 
3-14.000G.P.M..  ISC' 
Head  dir.  conn.,  675 
bp.  AI.  Ch.  900  r.p.m 
syn.  motors. 

1-14,000  G.P.M.,  60* 
Hd.,  dir.  conn.  260 
hp.,AI.  Ch.72  Or.p.m. 


Above  are  a  few  of  onr  stock  items. 

BELYEACO.,INC. 

REBUILT  GUARANTEED 

iwnnuiiiiiiMiiiiiiiiiin.iiiiiiiimiiii 


iiiiiiiiiiiiiiiiiimiiiiiuimiiiiii 


BELT  DRITEN  A.C.  OENERATORE 
SYNCHRONOUS  MOTORS 
MOTOR  GENERATORS 
NEW  D.C.  MOTORS 

L.  J.  LAND 

Eatabllihed  191* 

14*  GRAND  STRKET.  N.  T.  CITY,  N.  T. 


MMMtMItlMII 


LECTRICAL 

NGINEERING 


A  BBOAS.  basic.  Intenilra  eouna  for  men  of  lim¬ 
ited  time,  complete  In  one  school  year.  Approved  by 
adueators,  endorsed  by  Industry.  Modem  buildlngi. 

41  years'  successful  experience.  Catalog  on  reqaaet. 

ELECTRICAL 
SCHOOL 

236  Takeaa  Art.,  ^WaihlBftoii,  . 


BLISS 


POSITION  VACANT 


DISTRIBUTION  engineer  wanted.  Responsible 
position  with  operating  organization  Ameri¬ 
can  owned  public  utility  in  Far  East.  Must 
have  following  qualifications:  graduate  recog- 
niziM  engineering  school  in  electrical  engineer¬ 
ing,  30  to  35  years  old,  not  less  than  8  years’ 
exiierienee  operating,  design  and  construction  of 
overhead  and  underground  distribution  aiul 
transmission  systems,  including  substations 
preferably  on  large  city  distribution  and  a-c 
network  systems.  Thorough  knowleilge  eco¬ 
nomics  of  distribution  and  transmission  and 
theoretical  calculations  pertaining  to  opera¬ 
tion  and  design.  Thorough  knowle  Ige  of 
switchgear,  protective  equipment,  relays  and 
underground  cables  up  to  3;i.()00  volts.  Smid 
complete  experience  rei-ord  including  full  length 
rei-ent  photograph.  P-‘27.5.  Electrical  World, 
330  West  42d  St.,  New  York  City. 


EMPLOYMENT  SERVICE 


SALARIED  POSITIONS.  S2.500  to  $25,000 
This  thoroughly  organized  advertising  service 
of  24  years’  recognized  standing  and  reputatiou 
carries  on  preliminary  negotiations  for  positions 
of  the  caliber  indicated,  through  a  procedure 
individualized  to  each  client’s  personal  require¬ 
ments.  Several  weeks  are  required  to  negotiate 
and  each  individual  must  finance  the  moderate 
cost  of  bis  own  campaign.  Retaining  fee  pro¬ 
tected  by  a  refund  provision  as  stipulated  In 
our  agreement.  Identity  is  covered  and.  if  em¬ 
ployed,  present  position  protected.  If  you  have 
actually  earned  over  $2,600,  send  only  name 
and  address  for  details.  R.  W.  Bixby.  Inc., 
202  Delward  Bldg.,  Buffalo.  N.  Y.  (E.  W.) 


HIGH  GRADE  men  desiring  salaried  positions 
paying  up  to  $20,000  are  invited  to  contact 
responsible  employers  through  our  individual 
and  confidential  methods.  Write  for  details. 
Established  1916.  H.  H.  Harrison,  Director. 
The  National  Business  Bourse,  20  W.  Jackson 
Blvd..  Chicago. 


POSITIONS  WANTED 


ELECTRICAL  ENGINEER,  age  32.  Plant  opera¬ 
tion.  distribution,  industrial,  design,  survey, 
and  administrative  experience.  Box  14.  918 
Spruce  St.,  Phila.,  Pa. 


ILLUMINATING  ENGINEER.  A.B..  E.E..  young. 

single,  now  employed,  desires  position  with 
progressive  power  or  manufacturing  concern. 
Location  immaterial.  Best  references  regarding 
character,  experience  and  ability.  PW-'208, 
Electrical  World,  883  Mission  Street.  San  Fran¬ 
cisco.  Calif. 


METERMAN,  sixteen  years’  wide  expcriciu'c. 

Will  go  anywhere  at  moderate  salary.  PW-274. 
Electrical  World,  520  No.  Michigan  Avenue, 
Chicago.  Ill. _ 


SALESMAN  WANTED 


Sales  Engineer 

Wanted  by  manufacturers  of  automatic  con¬ 
trol  instruments.  Must  be  free  for  unlimited 
travel  and  location  in  United  States.  Canada 
or  England  after  factory  training  course. 
Candidates  preferred  who  were  born  and  edu¬ 
cated  in  England  and  have  had  practical  engi¬ 
neering  or  industrial  operating  experience  in 
the  British  Isles.  Highest  character  refer¬ 
ences  and  engineering  education  required  with 
preference  for  electrical,  mechanical  and  chem¬ 
ical  courses.  Write,  stating  age.  education  and 
raperiencc.  SW-273.  Electrical  World.  .330 
West  42d  St..  New  York  City. _ 


WANTED 

Diesel  Engine,  .^Iso  Generator 
Want  a  15  to  30  horsepower  Fairbanks 

Y  type. 

Clover  Valley  Poultry  Farm.  Ramsey. 

Indiana. 

U.  S.  Government 

(Continued  from  opposite  page) 

TREASURY  DEPAKT.MEXT,  Procurement 
Division,  Public  Works  Branch,  Washing¬ 
ton,  D.  C. — Sealed  bids  in  duplicate  and  of 
Executive  Order  No.  6646,  dated  March  14, 
1934,  will  be  publicly  opened  in  this 
office  at  2  p.m.,  July  11,  1934,  for  furnish¬ 
ing  all  labor  and  materials  and  performing 
all  work  for  illuminated  directional  signs 
for  the  U.  S.  Post  office  at  Paterson,  N.  J. 
Drawings  and  specifications  may  be  ob¬ 
tained  from  the  custodian  of  the  building 
or  at  this  office  in  the  discretion  of  the 
assistant  director  of  Procurement,  I’ubllc 
Works  Branch.  W.  E.  REYNOI.DS,  A.ssist- 
ant  Director  of  Procurement,  Public  Works 
Branch.  (261) 


I  (POSITION  VACANT)  | 

:  Wanted  competent  distribution  transformer  | 
I  designing  engineer.  Must  be  reasonably  ; 
i  familiar  with  manufacturing  problems  of  | 
I  transformer  design.  Reply  giving  :ige.  | 
I  salary  desired  and  full  details  of  experience.  | 
I  P-272.  Electrical  World  I 

i  520  No.  Michigan  Ave.,  Chicago.  Ill.  | 


WORLDS  LARGEST  ANCHOR  MANUFACTURERS 


ALPHABETICAL  INDEX 
TO  ADVERTISERS 


See  Produa  Index  oa  preceding  pages  for  classified  lists 
of  equipment,  materials  and  supplies. 


Page 

Baehr,  Wm.  A .  16 

Barker  &  Wheeler .  16 

Black  &  Veatch .  16 

Blaw-Knox  Co .  18 

Burndy  Engineering  Co .  14 

Byllesby  Engrg.  &  Manag.  Corp.  16 


Reid  &  Co.,  Inc.,  I 
Reliable  Electric  Co 
Richey,  Albert  S... 
Roebling’s  Sons  Co. 


Illustration  shows 
the  Chance  No. 
84^^  Steel  Ex¬ 
panding  Anchor 
with  Vi'' 
Thimbleye  Rod 


Sanderson  &  Porter . 

Sangamo  Electric  Co . 

Sargent  &  Lundy . 

Scheidenhelm,  F.  W . . 

Searchlight  Section  . 

Simplex  Wire  &  Cable  Co 
Spooner  &  Merrill,  Inc. ... 
Stevens  &  Wood . 


Chance  Company  . . 

Cheney,  Edward  J . 

Continental-Diamond  Fibre  Co. 
Cooper  Co.,  Hugh  L . 


Detroit  Electric  Furnace  Co 
Directory  of  Engineers.... 


Texas  Company  . 

Thayer,  Charles  H .  . .  . 
Thomas  &  Sons  Co.,  R 


Electric  Bond  &  Share  Co.... 
Electrical  Testing  Laboratories 

Elearical  World  . F 

Engineers,  Direaory  of . . 


White  Engrg.  Corp.,  J.  G 


You'll  save  much  time  and  expense  for  your  company  when 
you  specify  CHANCE  ANCHORS.  There  is  o  type  and 
sue  for  every  |ob. 

Distributed  everywhere  by  leading  electrical  wholesalers. 
Write  for  bulletins. 


Fowle  &  Co.,  Frank  M 


PROFESSIONAL  SERVICES 


General  Elearic  Co. 6,  11,  3rd  Cover 
Graybar  Electric  Co .  7 


Hoosier  Engr.  Co 
Hubbard  &  Co.. 


SEARCHLIGHT 

SECTION 


hance  Qompani 


Imperial  Porcelain  Works,  Inc 
Jeffery-Dewitt  Insulator  Co... 

Kearney  Corp.,  James  R . 

Klein  &  Sons,  Mathias . 


Classified  Advertising 
Classification 
SCHOOLS 

Bliss  Electrical  School . 

EMPLOYMENT  SERVICE  .... 

POSITIONS  WANTED  . 

PROPOSALS  . 

SALESMEN  WANTED  . 

WANTED  TO  PURCHASE  ... 
USED  AND  SURPLUS  EQUIP. 

Belyea  Co.,  Inc . 

Elearic  Motors  Co . 

Elearic  Service  Co.,  The . 

Hall  Co.,  Inc.,  Stephen . 

Hemphill  &  Co.,  J.  L . 

Land,  L.  J . 


MISSOURI. 


CENTRALIA, 


Lacombe,  Chas.  F. 
Leach  Company  .  . . 
Lee  Engrg.  Corp.,  ’ 
Leffler,  Wm.  S.  . .  . 
Lincoln  Elearic  Co 
Lincoln  Meter  Co.. 


Mead,  Daniel  W .  16 

Mercoid  Corporation  .  7 

Metropolitan  Device  Corp. 2nd  Cover 

National  Pole  &  Treating  Co...  7 

National  Telephone  Supply  Co.  .  7 


John  Lineman  Says 


Electric  Bond  and 


PARDON  ME  SIR  '  MAY  I 
SUGGEST  THAT  YOU  USE  A 
HUBBARD  GROSS  ARM 
SADDLE,  TO  FILL  THAT  VOID 


ompany 


Tranimis'sion  Towers,  Radio  Towers, 
FloodllthI  Towers,  Malone  Anchors, 
BLAW-KNOX  COMPANY 
Pittsburth,  Pa. 


For  complete  information  on  the  products  mentioned  above, 
call  a  G-E  Merchandise  Distributor  or  write  Section  CD-217, 
Merchandise  Dept.,  General  Electric  Co.,  Bridgeport,  Conn. 


Use  G-E  ONE-TIME  or 

NEWABLE 


Explosion-proof  .  .  Hot-dipped 
Galvanized  .  .  Tough  Glypial 
Coating  Inside  and  Out . . 
Resists  Acids,  Alkalis,  and 
Moisture 


FUSES 


For  Low-cost  Operation  .  . 
Positive  Protection  .  . 

Accurate  Rating  .  . 
Durable  Construction 


Use  G-E  WHITE 

TO  SATEGUilRD 
WIRING 


GENERAL^  ELECTRIC 

WIRING  MATERIALS 

merchandise  department,  general  electric  company.  BRIDGEPORT.  CONNECTICUT 


June  30,1934  — ELECTRICAL  WORLD 


UNIV  OF  MICHIGAN 
GENERAL  LIBRARY 
ANN  ARBOR  MICH 


bes  ^eafer  ou^ut  always  mean 

profits? 


WEEKLY  ELECTRIC  OUTPUT 

LIGHT  AND  POWER  C  O  M  P  A  N  I  E  S  -  1  9  3  4 


KILOWATT- 
HOURS 
IN  MILLIONS 

1,650 

1,640 

1,630 

1,620 

1,610 

1,600 

1,590 

1,580 

1,570 

1,560 

WEEK 

ENDING  ^ 


^ 

A}* 

^  T 

CENTRAL  STATIOINS,  the  norld  over,  prove  that 
profits  do  not  always  keep  pace  with  kw.-hr.  output. 
They  prove  that  when  Texaco  tested  Lubricants  are 
us(‘d,  profitable  operations  are  more  likely. 

TEXAC.O  REGAL  OILS  for  Turbines — are  Texaco 
tested  Lubricants  rtmowued  for  resistance  to  sludging 
and  emulsification.  Tbeir  exceptional  purity — uni- 
forniitv — reduce  lubrication  costs. 

TEXACO  URSA  OILS  for  Diesels  —  are  1’exaco 
tested  Lubricants  with  consistentiv  less  carbon  forni- 


IMPORTANT:  Valuable  operating  and  lubricating 
data  are  yours  without  cost  or  obligation.  Address 
Dept.  R6,  135  East  42nd  Street,  New  York  City. 


ing  elements  than  any  other  oils  available.  They  are 
dependable  and  economical.  America’s  largest  Dies«‘I 
operators  find  they  cost  less. 

TEXACO  tested  LUBRICANTS  have  been  provetl 
right  for  every  central  station  requirement.  Texaco 
Lubrication  Engineers  are  familiar  with  central  sta¬ 
tions.  Write  to  The  Texas  Company. 


LUBRICANT.^ 


TIioToxuh  I'ompanv.  I  E.  42fl  SI..  A.Y.I'.  *  There  in  a  Texneo  lealed  MMhrieant  for  erery  purp> 


